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SOME BEAUTIFUL INDIAN TREES. 

BY 

The IjAte E. Blatter, s.j., pIi.d., f.l.s., 
and W. S. Millard, f.z.s. 

Fart XXI. 

{With une coloured plate and two black-and-white plates). 

{Ooiiiinued from page 417 of volume xxxviii). 

The Padaok. 

Poimlar Names : Nadauh (Buima) ; Padauh (Malay). 

Though commonly referred to as the Padauk in towns and 
stations, this is not the true Padauk of Burma which is Ptero- 
carpus macrocarpus Kurz. 

Pterocarpus indicus Willd. ed. sp. iii, 904. Belongs to the 
family Leguminosae. The generic name derived from the Greek 
means winged fruit, and refers to the condition of the pods 
produced by trees of the genus. 

Description: The tree grows to a height of 50 ft. It has a 
siiraight tirunk with smooth olive-coloured bark and a wide crown 
of dark green foliage and wavy drooping branches. The branches 
are few and tend to form low on the comparatively short bole. 
The loaves 8-10 in. long grow alternately on the branches. Each 
loaf is composed of 8-10 leaflets arranged alternately on the stalk. 
Tlie leaflets are from 3-4 in. long and 2-2J in. broad. They are 
glossed on both sides, oval, with smooth margins and notched at 
the apex, their stalks smooth, slightly channelled and flexuous. 
Early in the rains the tree is covered with clusters of fragrant 
deep orange or yellow flowers. They grow in single or compound 
racemes from the joints of the branchlets while single racemes 
form a much larger panicle at the. ends of the branchlets. The 
flower has a short five-toothed calyx, the two upper lobes being 
larger than the rest. The petals comprise an erect, wrinkled, claw'* 
like banner petal flanked by two curly wiiig petals of the same 
colour and two smaller, paler and less curly keel petals. The 
ten stamens are united to form two equal bunches of five, capped 
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by small, two-lobed dee }3 yellow anthers, the style is shorter than 
the stamens and the stigma acute. The pod is 1-2 in. in diameter. 
It is round and wrinkled, very tough and woody, its central part 
containing one, rarely tw^o brown smooth and shining seeds. 

Flowei'ing and fruiting : The flowers appear in two or ihrec 
separate flushes early in the rainy season, about May to July and 
the pods ripen in the cold season, about January and February 
(Troup). 

Mr. E. H. Macauiay of Wallace Bros. & Co. (Bombay-Burma 
Trading Corporation), writes as follows: ‘The peculiarity of the 
tree is that all the Padauk trees burst into flower on the same 
day. If I saw a Padauk in flower in the bimgalow compound, I 
was sure to see Padauks in flower all the way down to my oflice in 
Eangoon. I think the flower did not last long and fairly soon the 
trees flowered again. The Burmans used to say that the rains 
would not come until the Padauk had flowered three times.’ 

The flov^ers are so short-lived that it has been with much diffl- 
culty that we have been able to obtain a coloured sketch of this 
tree. 

Distribution and habitat: This tree is believed to be indi- 
genous in the Malay Peninsula and Archipelago, whexace it has been 
introduced into Burma, where it is largely planted in gardens and 
along roadsides and avenues in the damper parts of the country. 
It has also been planted to a small extent about Calcutta and 
Madras. More recently it has been introduced into Bombay, 
where it pi’omises to do well (Troup). 

This tree was first introduced into Bombay by Mr. Justice 
(afterwards Sir Edmund) Fulton, i.c.s., who sent three or four 
young trees from Eangoon to Mr. W. S. Millard about 1906. These 
w^ere all planted and have flourished, the one planted ixi the Uni- 
vei*sity Gardens flowering each year in the month of May. Tliere 
are a considerable number of these trees gvowdng in and around 
Bombay now. 

Uses: In Burma it is not important as a timber tree, but is 
largely planted for shade and ornament, the tree being m full 
foliage during the hot w^eather when shade is most required. 

Gardening: .The tree may be propagated iwxn seed; loose soil 
and protection from sun favour the early development of the 
seedling, but the seedlings are very sensitive to frost and do not 
survive when frosts are prevalent. The tree thidves best in a 
tropical climate with a rainfall of not less than 60 in. It requires 
a deep well-drained soil and does not thrive on stifl clay. The 
tree is commonly propagated by large cuttings which should be 
planted in prepared pits in rather sandy soil early in the rainy 
season, or, if w^atering can be carried out, about the month of 
February. Nursery-raised plants are ready for transplanting at 
the commencement of the second rains, when, they are rather 
more than one year old : planting can be most successfully carried 
out by transferring the seedlings to bamboo baskets during the 
first rains and planting them out xn the baskets during the second 
rains (Troup). 

{The end). 
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The Padouk Tree, Pterocarpm indieus (Ballard Estate, Bombay). 




THE VERNAY SCIENTIFIC SURVEY OF THE 
EASTERN GHATS. 

(Obnithological Section). 

BT 

Hugh Whistler, m.b.o.u., assisted by N. B. Kinneab; mjb.o.u. 

Part XV. 

The MS. of this Part was received too late for inclusioa in 
this number. It will appear in the next issue. — Eds. 




TilE OBNiTHOLOGY OF TEAVANCOEE AND COOHlN. 

BY 

Salim All 

With Notes by Hugh Whistlee. 

Part VI. 

{With one Plate), 

{Oontinucd from page 790 of volume xxxviii). 

SUB-OEDEB : GUCULI. 

Family : Cuculid^ . 

Cucutus caoorus subsp.? The Cuckoo. 

Not met with by the Surveys. I have seen a specimen in the Trivandrum 
Museum marked ‘cj' 27-7-77’ presumably from Travancore, bub without locality. 
Ferguson {J.B.N.H.S,, xv, 664) refers to another shot in Trivandrum in 
February 1893 which is apparently not in the museum now. He describes the 
bird as a rare winter visitor to Travancore. The race is indeterminate. 

[I have no information beyond the above recoid of Ferguson’s. There 
appear to be only three or four records from Ceylon and so far as I am 
aware, the race represented by those specimens has not been properly verified. 
—H. W.] 

Cuculus mlcropterus micropterus Gould. The Indian Cuckoo. 

Specimen collected: 468 9 17-3-33 Eajampara 1,360 ft. 

Elsewhere not noted. Heard at Trivandrum, but either this or Pentho- 
ceryx9 

Colours of bare parts: Iris brown; gape and rim round eye (eyelids) 
bright lemon yellow; bill, upper mandible horny-brown, lower mandible 
greenish-brown, yellow at chin; mouth yellowish-pini ; legs and feet yellow; 
claws homy-brown. 

[The specimen measures: Bill 28.6; wing 190.6; tail 148 mm. No other 
Travancore specimens seen. The few South Indian and Cinghalese specimens 
that I have seen appear to be identical with Himalayan birds, but more breed- 
ing material is required before the point can be definitely settled.— H. W.] 

Ferguson’s remarks (J.B.N.H.S., xv, 664) imply that the Indian Cuckoo 
is a resident species in Travancore. He mentions that the only tw^o specimens 
in the Trivandrum Museum in his time were shot in the low country, and 
that ho never came across it in the hills. According to him it frequents 
forest, and its loud cry may be heard in April and May especially towards 
dusk. The Survey specimen was obtained in deciduous forest in the Panthalam 
Hills at about 1,500 ft. elevation. It was solitary. The well-known call, 
which in the light of the modern craze may be aptly syllabified as Cross-word 
Puzzle fepeaUid ad nauseam, was not at all commonly heard by the end of 
April when the Burvey concluded its field work. The species, in fact, appeared 
to be definitely rare, and Kinloch also does not include it in his Nelliampathies 
lists. 

It has not been recorded from the Palni Hills and is a rare winter visitor 
to Ceylon. 

Breeding: The specimen (17 March) was breeding. There was considerable 
development in its ovary, and the largest follicle measured over 11 mm. in 
diameter. The distended oviduct indicated that laying had commenced. 

Nidification (hi, 347) records that Stewart obtained a complete oviduct egg 
from a female shot by him in Travancore. It was all blue of rather a grey 
shade. Unfortunately the date is omitted, 

Hierococcyx varius Vahl. The Common Hawk-Cuckoo. 

Specimens collected: 468 9 19-3-33, 483 9 91-3-33 Bajampara 1,850 ft,; 
593 S 14-4-33 Cape Comorin ca. S.L. ; 790 S 5-8-33 (Nettayam 200 ft.) 
Trivandrum Environs* 
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Elsewhere noted at: Maraiyur (3,500 ft.); BaJitlianpara (3,5U0 ft.); Tliatta- 
kad (200 ft.); Teuinalai (500 ft.); Trivaiidrinu Tovmi; Balaiiiore Estate 
(2,000 ft.— Ashrmibu Hills); Wadakkancheri (400 ft.); Xarupadaiuia tea S.L.). 

Colours of bare parts: Adult: Ins greyish-yellow or yellowisli-biid’; rim 
round eyes (eyelids) and gape lemon yellow; bill yellowish-green, black on 
ciilmen and tips; month pink and yellow; legs, feet and claws brigiit elironu! 
yellow. Juvenile: Iris greyish-brown; bill pale brownish-yellow; gape and 
'month yellow; legs, feet and claws pale yellow. 

[Measurements : 

Bill. Wing. Tail. Tarsus. 

1 S adult 27.5 moult 164.5 21 mm. 

1 9 adult 26 194.5 — 23 mm. 

1 9 hnm. 25.5 183 147,5 — mm. 

Other specimens examined: Bnt Mus.: 9 no date Mynall (Hiiiiie Coll.); 
0 ? ad, no date Aneichardi Estate (Stewart). 

The moult of this cuckoo seems very irregular, some feathers being moulted 
and others not, so that old and new feathers mingle in the plumage hotli 
in the first year and in the adult. Curiously enough this reminds one of 
the case of its favourite host Turdoides somervilleu—K. W.] 

In the Travaiicorc- Cochin area the Hawk-cuckoo is a eommoii, gcncj’ahy 
distributed and obstreperous species in the low country, and thi'oiigh the 
foothills up to ail elevation of about 1,000 ft. In smaller numbers it was 
met w'lth up to at least 3,500 ft. Curiously enough Kmloch says {J.B.N.H.S., 
xxvii, 940) that it does not occur in the Nelliampathy Hills at any season. 

It frequents well-wooded country', gardens and groves of trees, near culti' 
vation and human habitations as w'ell as away from them. I never met the 
bird actually within evergreen forest. Its Brain-fever calls w'erc beard all 
day long and often far into, or even throughout moonlit nights. They are 
usually uttered five or six times in succession, rising in a crescendo and ending 
abruptly, and are repeated with monotonous persistency. 

According to Eairbank (S-F.^ v, 397) the Hawk-cuckoo is common in the 
Palni Hills both at the base amt higher up. Its status in Ceylon is uncertain. 
Legge considered it a wmter visitor, hut as the birds call incessantly througli- 
out that period, and as Wait considers that some breed on the island, it may 
w'ell be that the typical race as a migrant and a local race as a resident 
both occur. The only two specimens Mr. Whistler has examined from Ceylon 
seem darker than continental birds. The point requires investigation by workers 
in Ceylon. 

Bmding: In specimen No. 483 (21 March) the ovary was distinctly 
granular and thq follicles appeared to be enlarging. Some of tliem measured 
about 1 mm, in diameter. No. 593 (14 April) was a juvenile, just growing 
wing and tail quills. The forest-guard, who found it and brought it in 
alive, said it was being fed by ‘other birds’ (probably babblers), but on 
caross-exaraination supphed a highly colourable description uf a woodpecker I 
The young uttered Ke-ke from time to time, very like that of Turdoides 
Homenillei but somewhat high-pitched. 

Cacomantis laerttlinas passerinus (Vahl.). The Indian Ifiaintive Cuckoo. 

Specimens collected; 618 9 (hepatic) 184-33 Aramboli 250 ft.; 891 
9 imm. 24-11-33 Wadakkancheri 400 ft. 

Elsewhere not noted. 

Colours of bare parts: Iris in 618 (Iiepatic) chestnut brown, in 894 (imni.) 
pale brown; bill homy-brown, paler at chin and basal part of low'er mandible; 
mouth bright orange-brick; gape in immature (894) orange; legs and feet 
brownish-yellow; claws homy-brown. 

[Measurements ; 

. Bill, Wing. 

- 1 9 ad, . 23 113.5 

9 juv, 22,5 113 

No other Travaneore specimens seen,— -H. W.] 


Tail. 

104.5 mm. 

114.5 mm. 
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The Indian Plaintive Cuckoo is apparently an uncommon (resident?) species 
in Travancore and Coclun. It was met with singly in the low conutiy, in 
fairly dry scrub-and-bush jungle and light deciduous forest about cultivation, 
and was silent. The Trivandrum Museum in Perguson’s day contained only 
two specimens both shot in April in forest in the low country (J.B.N^H.S.i 
XV, 664). 

It is a winter visitor to Ceylon. 

Breeding: Nothing appears to be rec*orded from our area. Beyond the 
fact that No. 894 (24 November) was immature with an imperfectly ossified 
skull, no other evidence was obtained by the BiiiTeys. 

Penthoceryx sonnerati [sonnerati Latham]. The Banded Bay Cuckoo. 

Not proc'ured by the Sui-veys, but calls similar to those of Cuculus microp-^ 
terns — ^in a higher key — heard in Trivandrum tow'ii and at Eajampara presu- 
mably emanated from this species. We also have a sight record from 
Araraboli, 18-4-1939. Ferguson {J.B.N.H.S., xv, 664) merely states that it is 
decidedly rare in Travancore, and this w'e can confirm. Though probably a 
resident species, nothing is recorded about its breeding in our area. 

Surnlculas lugubris lugubris (Horsfield). The Indian Brongo Cuckoo. 

Bpeciinens collected; 311 9 19-2-33 liottayam ca. ft.L. ; 961 9 9-12-33 
Nemmara 300 ft. 

Elsewhere noted at: Eajampara (1,350 ft. — Panthalam Hills). 

Colours of bare parts: Iris brown; bill brow-nish-black; gape (in 001) pale 
dusky orange; mouth pink (in 311), pale pink and creamy-orange (in 961); 
legs anti feet pinkish plumbeous (m 311), greyish-brown (in 961); claws horny- 
brown. 

[Measurements : 

Bill. Wing. Central Tail, Outer Tail. 

2 $ 9 23.6-24 136-187.5 127-130 146.5-162 mm. 

No otlier Travancore specimens seen. — W.] 

The Surveys found the Drongo Cuckoo not common anyw'here in Travancore 
and Cochin, but generally distributed in the low and foothills country. Fergu- 
son (J.B,N.H.S., XV, 666) believed it to be a resident species. The highest 
elevation at which it was met with was about 1,400 ft. It affects light forest 
in the neighbourhood of cultivation, tlie cashew, jack and cocoanut gardens 
surrounding the backw'ater homesteads, and pepper plantations, usually singly. 
Tnspite of the superficial resemblance to the drongo, its flight and habits are 
characteristically cuculine.' It was silent on the whole, the only occasion when 
it was heard calling being ou 19 March. The call consists usually of 6, 
but sometimes 7 or ft, musical whistling notes as if the bird was "actually 
counting ]-2-^4-5-0 et<‘. The w'liistles rise in scale ami end abruptly, but 
the bird begins again after an interval of a few' seconds. When perched 
silently the body is lidd erect and the resemblance to the drongo is then 
accentiiaied. When calling, however, the bird assumes a hoinzontal axis. 

Its octnirrence in the Palni Hills is unknowm. Tt is a resident in Oeylon. 

Breeding: The ovary of the specimen w'as in a guicFw-ent state. Nidi- 
fication (iii, 366) gives the breeding season in Travancore as January to March. 
J. Stewart is said lo have taken an egg from a nest of the Black-headed 
Babbler (HhopociehJa a. hovrdilloni). 

Clamator jacobinos jacobinus (Boddaert). The Pied Crested Cuckoo (olim 
taprohanus. See Eastern Ghats Survey, J.B.N.H.8.» xxxvii, 623). 

Specimens collected; 628 $ 7-4-83 Cape Comorin ca. S.L.; I have seen 


^ [A good deal is usually made of the resemblance of this cuckoo to a 
drongo and many writers tend to assume that it must therefore lay in drongos’ 
nests. They do not, ho\v'ever, make the logical extension of the idea to 
Hieroooecyx and Cuculus and suggest that they lay in hawks’ nests I It should 
be remembered also that in Africa the drongo Diervrus Mwigi has a close 
rpsembl<^nce to th^ Bltjok Flycatcher (M. • pamwe^wwa),— H. W-i{ 
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two specimens in the Trivandrum Museum labelled: o? 21 and 22 Sept. 1898— 

Elsewhere noted at Aramboli (260 ft.). ^ i 

Colours of bare parts: Iris brown; bill horn}^ black; mouth pink; legs 
and feet brownish-slate; claws horny black. 

[Measurements : 

Bill Wing, Tail. Tarsus. 

1 9 25.5 143 150 26 mm. 

No other Travancore specimens seen. — ^H. W.] 

The Travancore Survey only came across this cuckoo in the low country 
about Cape Comorin and Arlunboli in the extreme south of the St^e, where 
it was fairly common. I!t inhabits lightly wooded and Babul scrub terrain, 
and groves of trees in the neighbourhood of cultivation. According to Eerguson 
(J,B.N.H.S.y XV, 665) it is resident in Travancore. 

Neither Pairbank nor Terry’s lists from the Palni Hills include this cuckoo 
and its occurrence and status there needs to be determined. This form (typical) 
is resident in Ceylon. 

Breeding: In the first half of April breeding was certainly in progress. 
Birds were constantly observed chasing one another and calling Pee~pee etc. 
One such party consisted of 8 birds which were very noisy. They were in a 
patch of open Babul scrub jungle where babblers {Turdoides striatus) were 
nesting. 

The ovary of the specimen (7 April) was fully mature and contained soft 
eggs. On the same date a juvenile, lately out of nest, was observed being 
tended by a pair of White-headed Babblers. On the approach of the foster 
parents, the cuckoo shivered with partially outstretched wings and excitedly 
clamoured for food. 


coramandQS (Binnaeus). The Bed-winged Crested Cuckoo. 

Specimen not obtained. The Travancore Survey came across this cuckoo 
on three ot four occasions among the scrub and bushes bordering the steep 
banks of the Periyar Biver at Tbattakad (ca. 200 ft.). It was always single, 
and silent. There is a specimen in the Maharaja’s College Museum at Erna- 
kulam (Cochin State) collected in that neighbourhood. 

According to Perguson {J,B.N.H.S., xv, 665) this cuckoo is a rare winter 
visitor to the hills and he refers to two specimens then in the Trivan dr\im 
Museum, shot at 2,600 and 4,000 ft. respectively in South Travancore. 

It is said to be common in Ceylon. 


Efldyafimia scekipaceiis scolopaceus (Iiinn.). The Indian Koel. 

Specimen not obtained. 

Noted at: Maraiyur (0,600 ft.); Tbattakad (200 ft.); Kottayam (ca. S.L,); 
Mundakayam ^d tJrumbikera Beserve Porest (ca. 1,000 ft.) ; ArSmboli (260 ft.) ; 
Wadakkandjeri (400 ft.); Shoranur; Nemmara (300 ft.); Karupadanna (ca. 
S.Ij.). 

Excepting at Maraiyur, the Koel w^as chiefly met with by the Surveys below 
an elevation of about 1,000 ft., and more especially in the low country. It is 
not common in the Travancore-Cochin area. According to Perguson 
{J.BM.HuS.j XV, 666) it is a resident species in Travancore and may occa- 
skmally be found in the hills. Kinloch (J.B.N.H.8., xxvii, 939), however, 
includes it amon^t the birds that are not found in the Nelliampathies at any 
season. I think its altitudinal as, well as local status, is largely co-ordinateS 
with that of the crows, especially Corvtis spjendens, upon the nests of which 
it is habitually parasite. 

Pairbank (S.P., v, 097) observed the Koel a few times in the Palui Hills, 
at wl^t elevation is not stated. The typical race also occurs in Ceylon. 

Tha:e are no published records of its breeding in Travancore 
m Coohim' The Surveys, obtained no precise data on this point apart from 
^ that at Karfipadanna, House Crows were breeding in the second 
of Itecember, and as the Koels then were very excited and obstreperou^i 
thev were presuinably busy ouckojding themi * ' 
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Rhopod>tes viridirostris (Jerdon). The Small G-reen-billed Malkoha. 

Specimens collected: 88 9 14-1-33 Maraiyur 3,500 ft.; 595 c? 15-4-33 
Aramboli 260 ft. 

Elsewhere not noted. 

Colours of bare parts : Iris /fine outer ring white, inner claret ; bill 
greyish-green; month brownish-black; wattly circumorbital skin pale blue; legs 
and feet greyish-slate or ‘pale bliiish-green, shading into greenish-blue’ (Hnina- 
yim and Pillai). 

[See my note in the Eastern Ghats Survey Eeport (J.B.N.H.S.j xxxvii, 
p. 626) on the differences of white tips of tail feathers in Ceylon and South 
Konkan. Travancore birds lie between these extremes, but are closer to 
Ceylon. 

I have seen five other Travancore specimens in the British Museum but 
with no very precise data. 

In the juvenile bird the first primary is softer, broader and more rounded, 
as compared with the sickle-shaped first primary of the adult. The tail- 
feathers are narrower and the central pair have a very narrow brownish and 
white tip. The post-juvenal moult is complete. The post-nuptial moult is 
complete, and apparently there is no spring moult. — H. W.] 

The Small Malkoha was met with by the Surveys only in the above two 
localities, where it seemed to be fairly common. It inhabited lightly wooded 
and scrub country of the deciduous type, and w'as seen either singly or in 
pairs. It undoubtedly prefers the broken foothills country, but Ferguson 
(J.B.N.H.S.f XV, 666) once obtained it at Peermade at about 3,000 ft. elevation. 

Fairbank {8.F,, v, 397) saw four at different limes in the thickets at the 
eastern (dry) base of the Palni Hills. In Ceylon it occurs in the low country 
up to about 1,000 ft. elevation. 

Breeding : The gonads of the specimens were undeveloped. On 19 April 
one of these Malkohas was observed building a fairly untidy saucer-shaped 
nest of thorny green twigs — some with leaves still attached/ The site was 
about 4 ft. up in a cactus (Euphorhiu) hedge, in broken scrub country at the 
foot of the hills in the Aramboli Gap. The twigs were being plucked from a 
living tree some 20 yds. away, and only one of the birds was engaged in 
the work. On visiting the nest again on 28 April, Humayim found it to 
contain 2 eggs which he took. The e^gs, white in colour, measured 27 x 22 
and 27 X 21 respectively, 

[Phcenicopbaus pyrrhocephalus (Pennant). The Red-faced Malkoha. 

Not met with by the Surveys. The Fauna (iv, 182) as well as Nidification 
(iii, 364) confidently mention that this Malkoha, hitherto considered strictly 
endemic to Ceylon, occurs in the extreme south of Travancore, where Stewart 
is said to have obtained it. Stewart’s record or records, if authenticated by 
skins seem remarkable. Concerning the habits of this bird in its native 
island, Wait writes that it is very shy and haunts the wilder stretches of 
forest away from cultivation. The ‘extreme south of Travancore’ is particu- 
larly dry country compared with the rest of the State, and well ontside. the 
influences that conduce to the growth of dense forest elsewhere. On the face 
of it, therefore, the locality is physiographically an unlikely place to find this 
forest-loving Malkoha in, unless it has completely chiinged its habits upon 
setting foot on the mainland I It would be interesting to learn what exact 
locality Stewart obtained his specimens in and also some ecological details of 
the place. 

With regard to the taking of its eggs in Travancore in April and May by 
Stewart (Ntdificaiion)^ these records should, I think, be accepted with a double 
dose of caution in view of what is .said above, and also of the ever-present 
possibility of their vicariousness unless supported by the skins of the birds 
that laid them.] 

Taccocua leschenattltii leschenauUil Lesson. The Southern Sirkeer Cuckoo. 

Specimen collected; 408 9 6-3-33 Kumili 3,000 ft. 

Elsewhere noted at: Maraiyur (3,600 ft.); Aramboli (260 ft.). 

Qpi 9 \trs of bare parts; Iris brown; bill cherry red, yellow at tips 
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brown along commissure; mouth slaty-black; legs and feet slaty; claws horny 
brown. 


[The specimen measures: 

BiU. Wing. 

31.5 151 


Tail. 

226 mm. 


No other Travancore specimens seen except one ‘Aujaugo bird. H. W.l 

The Sirkeer Cuckoo is, on the whole, uncommon in Travancore. The Btirycys 
failed to come across it in Cochin whence Kinloch likewise ^ does not include 
it in his Nelliampathies list. It was observed singly or in ;^irs amongst 
undergrowth of tall grass and scrub in deciduous forest. At Aramboli, where 
it was perhaps less rare than elsewhere, it frequented thin forest and scrub 
on the sides of the broken stony hills. At Maraiyur an example was picked 
up dead and mutilated in an abandoned forest clearing with much undergrowth 
-^possibly the work of a mongoose. 

There is no published record of its occurrence in the Palni Hills, but it 
doubtless does so in suitable dry facies on tbe eastern slopes. It is a local 
resident in Ceylon. 

Breeding ; The specimen (6 March) had some of its ovarian follicles over 
1.5 mm. in diameter. It w'as one of a pair and about to breed as was evident 
from the courtship in which it was engaged when shot. The display consisted 
of bowing (or bobbing) and posturing in ludicrous fashion, tail spread out 
and partly cocked, before the other of the pair. It is interesting to note that 
tbe advances in this case were being made by the female, the cock (? presu- 
mably — ^) though not altogether unresponsive, behaving in a much more passive 
and dignified manner I 

On 17 April (Aramboli) a bird was flushed of£ a nest in a cactus {EuphorUa) 
bush, about 10 ft. u|^ growing on a sparsely scrub-covered stony hillside. The 
nest was a shallow saucer-like structure of thorny twigs, lined with large dry 
l^yes, and untidily wedged into a fork of the cactus. It was very similar 
to the Malkoha’s imst. Termites had galleried up the stem of this cactus 
and some of their mud was actually within tbe nest itself. It contained two 
white eggs of a chalky textute — one addled, the other hard set — ^measuring 
35 X ^ and 34 x i26 mm. r^pectively. 

Nidification (iii, 366) records that Bourdillon obtained eggs of this cuckoo 
in Travancore in March and May. Two are said to form the normal clutch, 
hai occsskmally three or only a single are laid. 


Ceslrei^ Stresemann. The Southern Crow-Pheasant. 

coiecsted: 849 9 24-2-38 Peennade 8,200 ft.; 537 (S S-4-3S Cape 
708 S 22-7-83 (Pattern ca, 60 ft.); 782 c? 4-8-38 (Cattle 
; 1031 9 28-12-38 Karupadanna ca. S.L. 
noted ai: liaridyur (up to 4,500 ft.); MiinnSr (5,000 ft.— -Kannan 
3iiils>; Sarthanpam (3,500 ft.— Cardamom Hills)-; BajampSra (1,850 ft. 
ffiHs); Tenmalai (500 ft.); Trivandrum Town; ArSmholi (250 ft.); 
(24500 ft.— AshSmbO Hills); Huriarkutti (1,600 ft.— Annemalai 
:i0p^; ISSsWitefaGlm (400 it.); Nemmara (300 ft.); Padagiri (3,000 ft,— 
ffiBs); Tridmr Town; Ernakulam. 

Coiomit of bar© parts: Iris ‘blackish-grey* (Pillai), bright scarlet, pale 
banod-xed depending^ presumably on age; bill, legs, feet and claws 
, psilate shkte, gullet pink or greyish-pink. 

measure; 

Wing. Tail. 

178-183 197-288 mm. 

186-198 243-271 ram. 

Mm. OcilL: Q 28-2-75 Colachul (Hume 


^ WHtos that ha Travancore the Southern 
^ hm country and about the foot of 
mmig ^ well^ ^nd I c^-n fqrtih^r thjtl: 


is ” ^ ' ' 3941,5 
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ii is also fairly common on the hills in both the States up to at least 5,000 ft. 
elevation, and possibly goes higher. It affects light deciduous jungle with tall 
grass and scrub undergrowth. Babool and scrub-and-bush jungle, rubber plan- 
tations and the neighbourhood of cultivation all provide suitable haunts, but 
as a rule evergreen forest is eschewed. 

The stomachs of the specimens contained caterpillars, grasshoppers, lizards 
and their eggs, and also other insect I’emains which could not be satisfactorily 
itlentified. The intestines of one were infested with (testode worms, a number 
of which have been preserved for identification. 

In the Palni Hills, Fairbank (fi'.F., v, 397) records the Crow-Pheasant from 
the base up * to an elevation of 5,500 ft. In Ceylon it is found throughout 
the low country and also up to about 3,000 ft. in the hills. A closely allied 
species, Centropns clilororhijncliuR , also occurs in the island where it is said 
to be confined to the most humid districts, inhabiting deep jungle with thick 
tangled undergrowth. 

Breeding: Of the specimens, No. 1031 (28 December) was ready to lay 
shortly, having a matured ovary with some of the follicles measuring over 
3 mm. in diameter. No. 349 (24 February) with ovarian follicles ca. 2.5-3 mm., 
was evidently also preparing to breed. It was undergoing general moult— 
body, wdngs and tail— which was presumably prenuptial? In specimen No. 637 
(8 April) the testes appeared to have commenced developing (?) and measured 
5x3 ram. One of them was the normal oval, the other conspicuously kidney- 
shaped. 

On 11 April (Cape Comorin) Hnmaynn took a nest containing three well-set 
eggs. It was a large globular structure, about 12 in. in diameter, composed 
of strips of Borassus palm leaves and grass etc. placed amongst the tangle 
of the smaller inaccessible twigs of a thorny Babul (Acaoia) tree, in low 
canopied Babul jungle. The eggs measured 37 x 30, 37 x 32 and 36 X 30 min. 
respectively. During the w^eek some half dozen recently disused nests were 
found in this locality, identical in etmctzire and situation with the first and 
all about 12 ft. up. One contained an addled, discoloured egg. 

In the Maharaja’s College Museum, Ernakulam, I have seen a juvenile 
specimen with a stub tail, evidently hatched out in or about November. 

According to the Fauna (iv, 193) Kinloch took eggs in the Nelliampathy 
Hills in early Marcli, and Bonrdillon says that they continue to lay in 
Travancore up to the end of August. 


Centropus bengalensis (Grael.) subsp,? The Lesser Coucal or Crow-Pheasant. 

Specimen collected: 385 9 1*3-33 Kumlli 3,000 ft. 

Elsewhere noted at: Thattakad (200 ft.); Camp Deramalai (3,000 ft.). 

Colours of bare parts: Iris fine outer ring creamy white, irregular inner 
ring chestnut-brown; bill upper jnandible pale brown, culraen dark browui, 
lower mandibh') pah* flesh colour; month pink; legs and feet slaty; claw^s 
horny- browm. 

specimen, 9 immature, rneaHures: 

Bill. Wing. Tail. Tarsus. 

29.5 173 209 42.5 mm. 

Reo Eastern Ghats Survey Beport (J,B.N>H.8., xxxvii, 62H) to which I 
have nothing further to add as no other material is yet available. — H. W.] 

This Coucal freqtients stretches of tall grass land intermingled with fairly 
open deciduous secondary and scrub jungle in the hills of Travancore and 
probably also Cochin, where, how^ever, neither the Survey nor Kinloch actually 
came across it. It is not nnccsmmon though rather locally and patchily dis- 
tributed* Singly birds were usually met with. The specimen was scuttling on 
the ground through the rootstocks of the long grass, and w'as shot in the act 
of swallowing a Oalotes lizard 8 in. in length, head foremost. 

This 'species has not been recorded in the Palni Hills. Tbe only record 
for Ceylon is possibly not authentic. 

Breeding: The ovary of the specimen w'as undeveloped. No other relevant 
data W'as obtained, ami there seem to he no publisluul records of jts i^estitJ^ 
ip 1,1)0 Trayancore*Coc}pp j^rea. 



10 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXXIX 

SUB-ORDEE : PSITTACI. 

Family : Psittacidje . 

[PsJttacula eupatria eopatrJa (Linn.), The Large Ceylonese Parroquet. 

Not met with by the Surveys nor recorded previously by the older observers 
in the Travancore-Cochin area. The Patina (iv, 198), however, states that 
Stewart obtained it in Travancore, and further adds (p. 199) that the birds 
have been found breeding there in January and February. GonfirinalJon is 
desirable.] 

Psittacula krameri maniUensis (Beehstein), The Rose-ringed Paroquet. 
Specimen collected ; 622 (S 18-4“33 Aramboli 250 ft. 

Elsewhere noted at: Kumaragam (Vembanad Lake, near Kdttayam) ; 
Wadakkancheri (400 ft.); Kemmara (300 ft,). 

Colours of bare parts: Iris pinkish cream colour; rim round eyes (eyelids) 
bright orange; bill upper mandible deep crimson, tip brownish, lower mandible 
homy black, crimson at chin; legs and feet dusky yellow; claws horny, brown. 

[Additional specimens seen: 

Brit. Mus, Coll . : 9 16-11-78 Trivandrum (Bourdillon) ; also 2 Fry speci- 

mens with no precise data. 

Measurements : 

Bill (from cere). Wing. Tail. 

Z 22-24 159-167 210-214 mm. 

There is no spring moult and the post-nuptial moult is complete taking 
place about May and June. The young male is quite indistinguishable from 
the adult female and I suspect that the juvenile plumage is kept through 
the first winter. — ^H. W.] 

My experience in Travancore does not bear out Ferguson's statement 
(J.B.NM^S.y XV, 666) that the Rose-ringed Paroquet is ‘very common through- 
out the low country’. On the contrary, the Survey found it decidedly ww- 
common and only in small numbers wherever occurring. In the low country 
of Cochin its numerical status was somewliat better, but even so the species 
was markedly less abundant than the Blossom-headed Paroquet. 

Small parties of these birds were observed among cocoan\it plantations 
fx^dering paddy-fields by the backwaters, and occasionally also in the neigh- 
bourhood of villages in the low country. 

^ Fairbank (S.P^, v, 3^} writes that it is common round the base of the 
and sometimes ascends the hillsides, while Terry {8.F., x, 471) 
Ibtend , ^ the e^pes below Pnlungi, It is a common resident species in 

The testes of the specimen were in a quiescent state. According 
bo Ferguson the breeding season in Travancore is February and March. 

(Linn.). The Western Blossom-headed 

Patioqhelr* 

Bp^mens collected: 378 cj 28-2-33 Eumili 3.000 ft.; 724 (S 26-7-33, 742 
9 (Khttani 3(K1 ft.); 761 9 ?-8-33 (MarCithSnkfizhi 60 ft.) Trivandrum 

Ihivind^. 

noted at: Maraiyur (3,500 ft.); Thattakad (200 ft.); Kottayam 
(eaC' Eli.); Periyfir Lake Environs (ca. 3,000 ft.); Rajampara (1,350 ft.)* 
Temaadlai (500 Trivandrum Town; Kodaiyar Lake Environs (below Baia- 
, OhSlakudi; WadakkSncheri {400 ft.). 

Colours of Adult Male: Iris yellowish- white ,* bill upper man- 

orango-yelbw, lower naandible blackish-brown except chin which 
^ Oote; legs 8^ faek greenish-grey; daws homy plumbeous. Female: 

' i yellow* white at fap. Lower mandible dull whitish-grey" 

‘7^. hi too had a state with moult for measurements. 

" ' * have a oons^l^e posb-nupiial moult and apparently no spring 

V- i ^ }nwil6 plumage ap^rs to be kept through the ^rst wiptfr^ 
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this the male and female are alike with a greenish head and no pale neck-ring. 
The plumage is in general duller than in the adult, with the central tail- 
feathers shorter and broader. The tips of the primaries are more pointed 
than in the adult. 

The adult female differs from the adult male not only in the colour of 
the head and the neck-ring, but the crimson shoulder-patch is absent and the 
central tail-feathers are a less intense blue. — W.] 

The Blossom-headed Paroquet is a common resident species in Travancore 
and Cochin, being found in well- wooded country from the neighbourhood of 
the backwaters, through the foothills, and up to an elevation of 3,500 ft. 
at least. In the hills, however, its distribution is somewhat capricious, the 
birds being quite inexplicably absent from areas to all appearances well suited 
to them. Thus, though it was fairly abundant at Kumili, the Survey failed 
to note it at Peermade, Santhanpara or Camp Beramalai in all of which 
localities the Blue-winged Paroquet completely replaced it. 

Tt was mostly observed in deciduous forest or in the mixed type of jungle 
comprising both deciduous and evergreen elements. Occasionally it entered 
'evergreen jungle to feed on the various species of Ficus figs. At Maraiyur 
a flock of over 60 birds w'as seen. 

At Thattakad these Paroquets were observed to feed largely on the nectar 
of Enjthrina lithospermci and Bomha-x malaharicum flowers. In this quest the 
flowers are bitten off and dropped to the ground after the nectar has been 
squeezed out. Unlike other nectar-eating birds, therefore, they play little or 
no part in cross-pollinating them and their visits to the tree are of a purely 
destructive nature. Among their accustomed haunts are the mixed fruit 
gardens surrounding the homesteads along the backwaters. Mr. Pillai’s notes 
suggest that they are destructive to standing paddy crops in the environs of 
Trivandrum, 

In the Palni Hills both Pairbank and Terry describe this species as 
common. According to the former {S.F.^ v, 395) it is commoner on the ' 
hillsides up to 4,000 ft. than the Rose-ringed Paroquet. Terry found it 
constantly feeding on the peaches in the orchards at Pulnngi. 

This Paroquet is locally common in Ceylon. 

Breeding: The gonads of the specimens tvere inactive and no other evidence 
bearing on this aspect was obtained by the -Surveys, The July-August speci- 
mens, however, were undergoing complete post-nuptial moult. 

According to Ferguson (J.B.N.H.S.t xv, 666) it breeds in Travancore in 
March. In South India generally, the breeding season is said {Fauna, iv, 205) 
to b.6 February to early April. 

Psittacula columboides (Vigors). The Blue-winged Paroquet. 

Specimens collected: 406 9 3-3-33 lulmili 8,000 ft.; 435 c?> 436 9 
10-3-33 Camp Beramalai 3,000 ft. 

Blnewhcre noted at: MarSiylir (3,500 ft.); Santhanpara (3,600 ft.); Thatta- 
kad (200 ft.); Peermade (3,200 ft.); Rajampara (1,350 ft.); Tenmalai (500 ft.); 
Balamore Estate (2,000-3,500 ft, — Ashambxi Hills); Kuriarkutti (1,600 ft.); Pada- 
giri (3,000 ft.). 

Colours of bare parts: Male: Iris pale golden yellow; bill upper mandible 
briglit cherry red except tip wdiich yellownsh-horn colour, lower mandible horny 
brown tinged with orange at chin yellowish-horn at tip; legs and feet greeiiish- 
grey; claws dark horny brown. Female: Iris pale lemon yellow; bill dark 
horny -brown tinged with orange at chin; legs, feet and claws as in cf- 

[Additional specimens seen: 

Brit. Mus. Colt . : cf 9 ?-8-75 Bridge (Hume Coll.) ; S 7-1-72 Ashambo 
Hills (Bourdillon) ; d'o? 19-2-14 Aneichardi Estate (Stewart); S 11-11-79, 9 
8-11-78, c? 18-10-78 Mynall (Bourdillon). 

B.N.H.S. Coll: (S 19-8-93 Tbekadi (J. P, Cook). 

Measurements : 


6 dd 
1 9 


Bill (from cere), 
22-23.6 

n 


Wing. 

142.6-148 


Tail. 

206-227 mm. 
Woftti 
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a?he adult female differs from the adult male m having the green wash 
on the forehead and lores reduced to a minimiuii; there is no ring of yerditer 
green behind the black neck-ring; the grey of the breast is less pure in tmfc. 
In the juvenile plumage the male and female are alike. They differ 
adults in having the entire head, hind-neck, mantle and lower pat'l* 
with the neck-rings only faintly shadowed m verditer and black, riiert, is 
less blue in the green of the scapulars, wing coverts and tcrtiaries and the 
pale edging to the wing-coverts is less defined. The central tail fcatlic.i s iio 
shorter and broader. Both sexes do, I believe, have orange and red beaks, 
not black as in the adulc female. — W.] 

The Blue-winged Paroquet is common in Travaiicore and Coclun, bnii con- 
fined exclusively to evergreen biotope. It is most abundant 
about 1,500 and 3,500 ft. elevation, and Perguson {J.B.N.H.S., xv, Bbb) 
records it at 5,000 ft. in the High Bange. . , • i 

At Buriarkiitti in the Annemalai Hills, small parties of 3 or 4 birds were 

not uncommon in tiie mixed bamboo and deciduous jungle on the verge of 

evergreen. In its accustomed habitat-type, however, it is usually, if not in- 

variably,, the only species of paroquet to be met with. It has a call of two 
harsh notes, somewhat like those of the Paradise Plycatcher {Tchtfrea) but 
much louder. I frequently observed it feeding on the nectar of flowers of 
Eryfhrina Uthosperma and GreviUea rohiiiftu shade trees in Coffee plantations 
in the usual destructive manner of paroquets. 

Both Pairbank and Terry record it from the slopes of the Lower Palms 
where it is apparently common. It does not occur in Ceylon. 

Breeding: Specimen No. 406 (5 March) had a conspicuously granular ovary, 
though in plumage it is not fully adult. In No, 435 (10 March) the testes 
measured 6x4 mm. Both these birds as well as the third — with inactive 
ovary — ^were undergoing body and primaries moult (post-nuptial ?) and may 
have lately finished breeding. At this season, however, the birds were mostly 
observed in pairs, and some of them at any rate were undoubtedly breeding. 

F, W. Bourdillon writes i8,F., iv, 388) that this paroquet cdmmence-s to 
lay in the first week of January, and fresh eggs (normally c/4) may be 
obtained in February. The site chosen is invariably a hole in a tree, usnally 
the Iron-wood tree (Mesua ferrea) at a height of 16-100 ft. from the ground 
(T. P. Bourdillon, xv, 666). 

According to the Fauna (iv, 200) Bourdillon and Stewart found this species 
breeding in Travancore during January, Pebruary and March. 

veriiaffs r^apygias Btnart Baker. The Malabar Loriqnet. 

collected: 77 c? 13-1-33 Alaraiyur 3,500 ft.; 138 S 24-1-33 

205 d 3-2-33 Thattakad 200 ft.; 743 9 29-7-33 

<? ,33-8-33 (Nettayam (a. 2(X) ft.) Trivandrum Bn- 

saoled atr Kdtisyam (ea. B.L.); Peermede (8,200 ft.); KOmili 

lih damp Deramalai (3,000 ft.); Bajampgra (1,350 ft.); Tenmalai 
(§i(| (2,0^ ft,); Kodaiygr Lake Environs (South Tra- 

vadwse); along Ockdijn Forest Tramway, near (Oialakudi; Kuriarkutti (1,600 ft.); 

ft.); from 1,500 ft. upwards along the ghat road from 
^ 3,000 ft.— not below. 

. ^ ptrts: Iris brownish-buff or greyish-khaki (‘grey’— Pillai) ; 

IpH; pale orange; claws horny brown. 

fSea js# mdle on this form in the Eastern (rhats Bnrvey (J.B.N.H.S',, 

’ soeasnrer 

" ' ■■ ^ 

,^^.16-1^76, Mynall ([Bonr^illon).-. 


Wing. 

91.5-96 

97.5 


Tail. 

39.6-44 mm, 
48 mm. 
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The Malabar Loriquefc is a fairly common resident species in the Travan- 
core-Oochin area, being found in well- wooded country from the neighbourhood 
of the backwaters, through the foothills, up to an elevation of 3,600-4,000 ft. 
and occasionally perhaps higher. It frequents secondary jungle, coffee and 
rubber plantations and the fruit gardens that commonly surround the home- 
steads along the backwaters. I believe it is to some extent locally migratory, 
its movements depending upon the flowering of certain trees and the ripening 
of the fruit of others — or, essentially, upon the availability of a food supply. 

Its diet consists of Teepal and Banyan figs {Ficus reUgiosa and F. henga- 
lensis) in addition to other fruits and berries both wild and cultivated. At 
certain seasons it lives largely or almost exclusively upon the nectar of 
flowers. It is also very fond of the exudation from the base of the petioles 
of the various Fici. Eryilinna liLhosperma shade trees in bloom in an aban- 
doned rubber estate at Tliattakad \\ere observed to be literally swarming with 
these birds, who fed on the nectar all day long but more particularly in the 
morning and forenoon. Unlike the paroquets, they do not as a rule destroy 
the flowers in their efforts to get at the nectar, and consequently are of 

service in cross-pollinating them. A specimen shot off the blossoms had a 
quantity of jiollen adhering to its chin and over a tablespoonful of nectar 

dripped from its bill when the bird was held up by a leg. It was noted that 

very few Tjori<iuets resorted to the profusion of Bomhax malahariciim flowers 

on a nearby tree although these were well-patronised by numerous other 
siiecics. Their preference for Erythnna nectar is marked. The birds were also 
observed on occasion eating nectar from Loranthus {knuceroides9) buds. The 
technique in this case, is to bite into the tubes near their bases, and thus 
they seem to be of no eonsequeiu'c in the fertilisation of the flowers of this 
parasite. 

Quo of the specinieuK, when shot, clung to its perch head downward and 

w'as fluttering when a Tree Pie stooped on it from a neighbouring tree and 

seized it in a determined attempt to carry it off I 

In the Palni Hills, Pairbauk (S.F,, v, 396) observed this Loriquet at the 
eastern base^ and Terry (S.F.f x, 471) in the Pittur Valley. 

The maximum wing measurement of 88 mm. given for this race in the 
Fauna (iv, 218) is surely a mistake. See measurements of the series supra. 

In Ceylon it is replaced by C. heryUinus^ a species of which Mr. Whistler 
believes (J.B.N.H.S.t xxxvii, 766) that vernalis may ultimately prove to be a 
race. 

Breeding: Tho testes of No, 138 (24 .January) measured 3x2 mm. and 

appeared to be developing. The gonads of the other specimens furnished no 
clue in this regard, and no other evidence was procured by the Surveys. 

Bourdillon {Nidification, iii, 886) found a nost with c/3 — ^hard sot — on 

16 March, and Stew^art took another c/3 in Travancorc on 6 January. The 
nest in the former case was at the top of a hollow stump over which a 
creeper was growing to form a sort of cover. It was about 16 ft. from the 
ground and at an elevation of 2,000 ft, iJ.B.NJi.S., xv, 660). 


SUB-OBDEB : COKACIT. 

"PaMITA : CoH AOllDiK , 

Coraclas bengb^leasis Indka Linn. The Southern Indian Kofler. 

Specimens .collected; 474 9 20-8-33 Eajampara 1,350 ft.; 680 d 16-7-33, 
837 9 12-8-88 Beach, Trivandrum; 937 9 4-12-33 Neminara 300 ft. 

Elsewhere noted at; MarSiyur (8^600 ft.); Santhanpara (3,600 ft.); Thatta- 
kad (200 ft,); Kumili (8,000 ft.); WadakkSneheri (400 ft.). 

Colours of bare parts: Iris yellowish-brown or hazel brown; eyelids dusky 
orange yellowy bill brownish-black paler at gape and base of lower mandible; 
legs and feet dusky orange-yellow; claws black. 


1 d 
3 9 9 


BUI 

49 

43-43.6 


Wing. 


180 

171.6-181.6 


Tail ' ^ 

moult. 

109^124,6 mm 
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The juvenile differs from the adult in the paler blue of the abclohien and * 
the absence of any purple wash on the chin and throat. The tail-feathers 
are much narrower, the outer pair being niucli more rounded at the ty^s. 

The post-nuptial moult is complete and there is apparently no pre-nuptial 
moult. — ^H. W.] 

Concerning Travancore, Ferguson {J.B.N.H.S., xv, 067) says: ‘The ludiari 
Holler is found in the low country .... It is not found in forest nor oii 
the hills.' My own experience sho\is that while this statement is partly 
correct, it is by no means a wholly accurate description of the bird’s status. 
The Surveys came across the Boiler fairly commonly in the low country, but 
more sparingly and locally also at elevations up to 3,500 ft. in the hills. It 
frequents open cultivated country and ‘toimgya’ clearings in deciduous or 
secondary mixed forest, usually in pairs. Elw^es {Ibis 1870, p. 626) also met 
with it in the Cardamom Hills. 

In the Palms it appears to be sparingly distributed. Terry (S.F., x, 471) 
observed it on one or two occasions in the Pittur Valley. Its occurrence in 
Ceylon is local. 

Breeding: Specimen No. 937 (4 December) had a clearly granular ovary 
with the follicles apparently maturing. In that of No. 474 (20 'March) some 
of the follicles measured over 1.5 mm. in diameter and it had a distended 
oviduct indicating that the bird had laid. From the beginning of March the 
noisy aerial displays of the male were much in evidence, and the birds were 
apparently breeding on the above date. The July-August specimens had finished 
breeding. Their gonads had reverted to normal quiescent condition and No. 680 
was undergoing complete post-nu]^ial moult. 

According to Nidification (iii, 390) Boiurdillou took a e/4 in Travancore 
on 14 April. 

Earystooms orlentidis (Linn.). The Broad-billed Boiler. 

Specimens csoUected: 236 c?, 237 c? 7-2-33 Thattakad 200 ft. 

Elsewhere noted at: Euriarkutti (at 2,000 ft.— Aimemalai Hills). 

Colours of bare parts: Iris brown; bill orange-red, tip blackish-brown; 
palate and gape pale sulphur yellow, gullet greyish-pink; legs and feet orange- 
red or coral-r^; ciaws blaekish-brown. 

fAdditional specimens seen: 

Brit. Mu$, Coll. : IS ? 21-12-72 Bridge (Bourdillon). Type of laetior 
Sharpe; S 16-8-71 Ashambu Hills (Hume Coll.). 

Measurements ; 

^ . Bill. Wing. Tail. Tarsus. 

; , 195.5-198 102-105 18.5-20.5 mm.— H. W.] 

. i; ttsa ^Surve^ across the Broad-billed Boiler exclusively in evergreen 

Itspist biotope in Travancore and Cochin. It is an uncommon species and not 
nninencaHy abundant anywhere. At Thattakad it was partial to the neglected 
mesrgvovm ittbber plantations and clearings for Bonihax and paddy cultivation 
In eive^reen It^pest* The birds — ^usually single or pairs — w’ere observed perching 
up offli the leafless topmost branches of some lofty tree towering above 
foest, uttering a harsh chack-ckack every second or two, alternated from 
Mme to time by a quicker repeated chuclc'-ckuck-chuch-chuck in the same harsh 
Oocaisdonally they launched sallies after winged insects, performing 
fpoleikas in mid-air in the pursuit. 

BbiufdiSIcm fJ-B XV, 658) believed that the Broad-billed Boiler was 

breeding^ visitor to Travancore. Confirmation is desirable, but it is 
fireci^ly on what grounds his presumption is based, and in my 
cpnion.lix. WM^lear’s doubt as* to its correctness (J.B.N.H.S,, xxxvii, 766) 

gona^' of the specimens were inactive and furnished no 
^ regards breeding. Both the birds, however, appeared to be com-' 

. ^re-nop^I?) into fresh plumage, 

another clutch on 18 April, 

^ said to consist of 3 or 4 eggs, generally the latter. The 

give the breeding season in Travancore as September to 
May lii, 892). 
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Family : . Mekopid^. 

Merops orientalis orienfalis Latham. The Common Indian Bee-eater. 

Specimens collected : 270 d' 11-2-33 Thaitakad 200 ft. ; 583 naked chick 

(in alcohol) 12-4-33 Cape Comorin ca. S.L. ; 602 9 16-4-33 Aramboli 250 ft.; 
677 9 imm. 16-7-33, 838 S 12-8-33 (Beach), 729 9 26-7-33, 824 S 10-8-33 
(Kuttani ca. 300 ft.) Trivandrum Town and Environs; 898 9 24-11-33 Wadak- 
kancheri 400 ft.; 952 9 7-12-33 Nemmara 300 ft. 

Elsewhere noted at ; Maraiyur (3,5(X) ft.) ; Kottayam and Vembanad Back- 
waters; Chalakudi; Trichur; Karupadanna. 

Colours of bare parts: Adult: Iris claret or crimson (‘brownish-red’ Pillai) ; 
bill brownish-black; mouth pink; legs and feet yellowdsh-brown ; claws horny 
browm. 

[Measurements : 

Bill. Wing. Tail. 

3 c5'd' 30.5-32.5 93-95 112.5-117 mm. 

5 9 9 30-32 92-93.5 84.5-104 mm. 

The post-juvenal moult is complete. There is no spring moult and the 
post-nuptial moult is complete. Wear turns many of the green feathers blue, 
especially the tertiaries. 

As a whole the Travancore series cannot be distinguished from the typical 
race, hut a few specimens approximate to the richer colour of M. o. hirmanun, 
as described in the Eastern Ghats Survey xxxvii, 756). — H. W.] 

This small Bee-eater is a very common resident species in the low' country 
of Travancore and Cocliiii. The Hiirveys did not come across it above an 
elevation of about 400 ft. except at Maraiyur where, however, it was un- 
common. Its altitudinal status in Travancore seems rather curious in view 
of the fact that in the Nilgiris it is said to ascend the hills up to 6,000 ft. 

The birds frequent open sparsely scrubbed country, the outskirts of light 
secondary deciduous forest, and the neighbourhood of cultivated and fallow 
fields, by the backwaters as well as farther inland. 

At Thattakad, in an open forest clearing for the Government Bembux 
plantation, this species was found in association with the Blue-tailed and the 
Chestnut-headed Bee-eaters. 

Eairbank iS.F., v, 394) found it common at the base of the Palni Hills 
and in the adjacent plains, and Terry (S-F., x, 470) saw several in the Pittur 
Valley [elevation?]. 

The same, typical, race is common in the drier parts of Ceylon. 

Breeding : On 1 January (1934 — ^Karupadanna) a pair were observed in 
(-•opula on a telegraph wire at about 7 o’clock in the morning. The 9 crouched 
and shivered in invitation to the c?. Specimen No. 270 (11 Eebruary) had 
testes enlarged to 5 x 3 mm. and was evidently getting ready to breed. On 
12 April (Cape Comorin) a nest tunnel, ca. 3 ft. long, was dug out in the 
side of a laterite and moorum borrow-pit. It contained two chicks just 
hatched out and 4 very hard-set eggs on the point of hatching. The latter 
measured: 10 x 17, 19 x 18, 20 x 17, 20 x 18 mm. respectively. Eemains of 
hymenopterous insects were discovered within the tunnel. The specimen of 
16 July was immature with an imperfectly ossified skull, the 3 other July- 
Augiist specimens being adult with gonads reverted to non-breeding condition, 
and all in heavy post-nuptial moult. 

From the data procured it is evident that, as in many other Travancore 
birds, the breeding season of the Bee-eater commences considerably earlier in 
this area than has been recorded elsewhere in its range. 

Merops superclUosus javanicus Horsfield, The Blue-tailed Bee-eater, 

Specimens collected: 226 9 6-2-83 Thattakad 200 ft.; 902 o? 25-11-33 
"Wadakk^cheri 400 ft. ; 1043 9 > 1044 cJ 30-12-33 Karupadanna ca* S*L* 

Elsewhere noted at: Kottayam and Vembanad Baclcwaters; Chalakfidi, 

Colours of bare parts: Iris claret coloured or crimson; bill horny-Maok; 
mouth pale pink; legs and feet pinkish-brown; claws blackish'-brown* 
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[Measurements ; 

Bill. Wing. Tail. 

1 cJ 48 136 141 niiu. 

2 9 9 44.5-46 129-T20.5 135-136 niiu. 

There is apparently no spring jiioult and the post-juiptial ujoult is complete. 
The post-juvenal moult appears to be complete but a good deal delayed. — H. W.] 

The Blue-tailed Bee-eater is an xmcommou, patchily anti sparsely distri- 
buted species in the Tra'vancore-Cochin low country. We have no information 
concerning its status here, but as in many other parts of its range, it may 
possibly be locally migratory. The Surveys recorded it only between 10 Kovem- 
ber and 17 February. Ferguson xv, 658) mentions that the 

only specimen in the Trivandrnm Museum in his day was one shot near 

Trivandrum in August 1893. Kinloch xxvii, 942) describes it as 

very common on the northern slopes of the Nelliampatby Hills, hut to what 
elevation or at what season he does not say. The Cochin Survey failed to 
come across this Bee-eater on the northern slopes of these hills, from Nemmara 
at the base up to Padagiri (8,000 ft.), between 3 and 21 December (1933) 
although the Chestnut-headed species was noted on the lower slopes. 

It frequents more or less the same type of terrain as the Common Bee-eater, 
but seems to prefer slightly better coded facies, and usually the neighbourhood 
of water. Along the Vembanad Backwaters it was noted as commoner and 

more abundant than the foregoiim species. In the forest clearing for the Gov- 
ernment Bombax plantation at Thattakad, these Bee-eaters were obseivcd in 
association with M. orkntalis and M. leschenitulti. A small flock was also 

seen bathing in a still jxxil in the Periyar Eiver by taking flying dips into 
the water, after which the birds settled on trees on the bank, shuffled their 
plumage and dried themselves. 

The stomachs of Nos. 1043 and 1044 were crammed full of Blue-bottle 
flies Mused (vomitorh?) which were swarming about the ‘Kopra’ being sun- 
dried everywhere along the backwaters. 

In the Palni Hills, Fairbank v, 394) found this Bee-eater abundant 

by the town of Palni, near the north base of the hills, in October 1866, but 
on a subsequent visit [month ?] ho saw it only once at Periur. It is a 
winter visitor to Ceylon, - 

Breedings The ovary of No. 226 (6 February) was slightly granular, but 
the gonads of the other specimen were inactive and no other data in this 
r^^d was obtained. 

^[^here is no published record of its breeding in Travancore or Cochin, 


, lescbesanlti Yieillot. The Chestnut-headed Bee-eafcer. 

^ ^ ^ Thattakad 200 ft.? 738 9 ^-88 Kut- 

’ Hnvirons; 965 9 10-12-88 Nemmara 800 ft. 

r hofeed aii Banthanpara (8,500 ft.) ; EMih and Periy^ Lake 

(8,000 ft.); Camp Deramalai (8,000 It.); KdriSrliitti (1,W ft.); in 
Iqreet Coehin Forest Tramway, from Parambikolam to Chdlakudi, 

of bare parts; Iris crimson; bill horny black; mouth greyish - 
pink; <daWs blackish-brown. 


Bill. 

85 ^. 


Wing, 

104.6-107 


Tail, 

77.6-BO nun. 


mouli is complete, and there is apparently no spring 


is restricted to forested country in the hills 
Bdrveys came across it from 200 up to 3,500 ft. 
xv^ m) found it not mcohmon about Peer- 
Trafanepre, but wrongly considered 
fM however, true that on the forested hills 
two ftogoing. 

a- - Small parries or fairly large flocks, 

' isw trees at the edge of forest whence they 
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launched aerial salUcti after winged inBects. At Santhanpara (*27 January) a 
Hock of ovei‘ 30 birds was observed roosting in a tree in open jungle at sunset. 
Much jioisc and Hying around in a rabble prevailed before darkness set in 
and the birds finally retired. 

Tn tho Palni Hills, Fairbank {S.F,, v, 301) found the Chestnutnheaded 
Bec-eater jiloutiful on the eastern side of the hills at between 2,000 and 3, 000 ft. 
ill 1800, but in a siibHoquent year f mouths?] only saw it once. Terry {S,F., 
X, J70) met with several birds in the Pittur Valley. 

Tt is a local resident in Ceylon. 

Breeding: Tho ovary of Ko. 200 (3 February) was conspicuously granular 
and showed signs of maturing. No other data was procured except that the 
specimen of 20 July was undergoing complete post-nuptial moult and had 
px'obably lately finished breeding. 

According to Berguson, the breeding season in Travancore is in Februai^. 


Alcemerops athertodi (Jardine and Belby). The Blue-bearded Bee-eater. 

Specimen collected: 75 9 12-1-33 Maraiyfir 3,500 ft. 

Elsewhere not noted. 

Colours of bare parts: Iris bright golden orange; bill horny brown, grey 
at chin and on basal half of low'er mandible; mouth greyish-pink; legs and 
feet pale yellowish sage-green; claws horny brown. 

[Measurements : 

Bill. ■ Wing. Tail. Tarsus. 

40 136 128,5 16 min. 

Here again I think there is no spring moult and a complete post-nuptial 
moult, ~H. W.] 

The Blue-bearded Bee-eater is evidently a rare species in Travancore. 
Ferguson (J.B.N.H./Sh, xv, 658) never met wdth it himself, but included it 
in his list on the strength of some skins labelled ‘Trav-^ncore’ in the Tri- 
vandrum Museum. There is no record of its occurrence in Cochin. 

The Survey came across this large bee-eater only^ at Maraiyur, where pairs 
were observed on two or three occasions in the vicinity of dense secondary 
evergreen growth bordering the nullahs through the terraced paddy-fields. The 
birds were very shy. 

Its harsh guttural Kur-v^ kur^r-r notes closely resemble those of the Ceylon 
Green Barbet before it commences its kutroo-kutroo calls, but are somewhat 
deeper in tone. Its dipping flight likewise is very reminiscent of that bird’s. 

Fairbank v, 394) obtained this species at the head of the Kambam 

Valley whiohi skirts the Palni Hills along their south-eastern base, in Decem- 
ber 1866. He also observed a pair at Periiir on the Lower Palnis, in March. 
It does not occur in Ceylon. 

Breeding : The ovary of the specimen (12 January) showed but little 
departure from the non-breeding condition, but it presented a suggestively 
granular appearance. The bird — one of a pair— -was shot from a tree over- 
hanging the motor road. Immediately under this tree, in the side of a laterite 
cutting, was discovered a freshly excavated nest tunnel, for which t have no 
doubt this pair were responsible. 

There is no published record of its breeding in Travancore. In Kanara, 
Davison took eggs in March (Fauna, iv, 243). 


Family : Alcedinid^. 

Ceryte radls travancoreensls Whistler. The Travancore Pied Kingfisher. 

Specimens collected : 283 d 15-2-33, 303 d 18-2-33 VembanSd Lake, 
Kottayam Backwaters, 

Elsewhere noted at: ThattakSd (200 ft, — on Periyftr River); Chfllakudi; 
Wadakkanoheri (400 ft.); NemmSra (300 ft.); AramboH (250 ft.). 

Colours of bare parts: Iris brown; bill brownish-black, ]^ler at ch^; 
mouth pink; legs, feet and claws brownish-black. 

2 
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^ [Additional specimens seen: 

Brit. Mas. Coll.: o? Travaacore (Fry) Type; 9 16-11-78 Trivandrum 
(Bourdillon); 4 Anjango birds. 

Measurements : 

Bill. Wing. Tail. Tarsus. 

S Sd 68-69 133.5-139 67-71 10.5 mm. 

1 9 70 140 70.5 — mm. 

' Both the Survey specimens, are undergoing a moult — which appears to be 
a complete post-nuptial moiilt — ^in February. — ^H. W.] 

The Pied Kingfisher is a common resident species in both Travaacore and 
Cochin. It is commonest on the backwaters where single birds or pairs may 
invariably be seen perched upon stakes and dykes, or hovering above the 
surface of the water and hurling themselves headlong on some unwary fish 
in their usual spectacular manner. They were also met with on tanks and 
rivers, but on the latter only wKere they were placid and smooth runmng with 
deep pools here and there. It was absent on the Periyar Lake (3,000 ft.) 
and appears tio be confined to the low country and not to ascend the hills at all. 

It has not been noted in the Paini Hills. In Ceylon, the race C. r. leuco- 
melanura Beichenb. replaces it. 

Breeding: The testes of the specimens measured 6x4 and 7x5 mm. 
respectively. Both the birds were undergoing moult which Mr. Whistler con- 
siders to be a complete post-nuptial moult. This w’onld indicate that the birds 
had lately finished breeding, although it must be mentioned that both of them 
were in pairs and no juvenile or sub-adult birds were observed in their com- 
pany, or elsewhere on the backwaters,* about this date. From the behaviour 
alone of these pairs, I certainly should have said that the birds were preparing 
to breed. 


. Alcede atthfs taprobana Kleinschmidt. The Common Ceylon Kingfisher. 

Specimens collected: 281 d 16-2-33 Veinbanad Lake, Kottayam Backwaters; 
601 d -27-3-33 Tenmalai 600 ft.; 944 o? imm. 5-12-33 Nemmara 300 ft. 

Elsewhere noted at: Thattakad (200 ft.); KiimiU (3,000 ft.); Camp Dera- 
malai (3, (XX) ft.) ; (jhalakudi; Shoranur; Wadakkancheri (400 ft,) ; Karupadamia. 

Colours of bare parts: Adult: Iris brown; bill brow'ii with orange tinge, 
especially' at gape; palate pale coral, gullet pink; legs and feet orange-coral; 
eiaws brown.^ Immature: Iris brown; upper mandible .da]^k Uotny brown, 
fewer , mamdible dusky orange, browner at tip; mouth pale orange; legs and 
nrange; claws hmmy town. 




pDarsus. 

, ma. 


Wlamy, ^Urmdmm (Bourdillon); 9 
tfell.); d 12-4-79 Kildonfian (?), Tvr. ^ (Bour- 
d "'M-TB CfelaeW {Bourdillcm).-- H. W.] 

Hide is eommon about Idie backwaters and by streams, 

^«8fea, SooM paddy-fields and borrow-pits and the hke, chiefly 
In tb4 few country. It is usually seen singly, perched on some stake or stone 
or a branch ofvtoanging water, jerkily bobbing its head up and down and 
wa^^tng its apofegy of a tail in accompaniment. It darts swiftly over the 
oi wato from oi^ part of the stream or tank to another, uttering 
m ohi-ehee etc. From time to time it will suddenly 

disappear with a splash below the surface of the 
^ small fish held crosswise in its bill. With 
' ^ ^ ^ speed to another perch at . some , distance 

^aays that it doeaa not ascend’ the hills > but 
’'^Wy-'httcc^monly in the 'environs of Periyar -Lake at 
fip IL 1m i^Ljl^Kampathi^, according to Einloch 0.BrUJI.S., 
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xvii, 942) it is very rare, the few perennial streams of the plateau country 
being the only places where an occasional kingfisher may be seen. 

All the information we have concerning it m the Palni Hills is that Terry 
{S‘F,, X, 471) saw a pair near Goondar stream in the Pittur Valley. It is a 
common species in Ceylon. 

Breeding : The testes of No. 501 (27 March) measured 3x2 mm. and 
appeared to be developing, while the bird was undergoing pre-nuptial (?) moult. 
No more precise evidence was procured by the Surveys. According to Ferguson, 
it breeds in Travancore during March. 

Alcedo menioting subsp.? The Blue-eared Kingfisher. 

Specimen collected : 196 9 31-1-33 Santhanpara 3,500 ft. 

Elsewhere not noted. 

Colours of bare parts: Iris brown; bill upper mandible horny brown, loiver 
mandible brownisb-orange ; gape and mouth orange-coral; legs, feet and claws 
orange-coial. 

[The specimen measures : 

Bill. Wing. Tail. Tarsus. 

45 72.5 27.5 8.5 mm. 

1 have seen no additional specimens since my note in the Eastern Ghats 
Survey (J.B.N.H.S., xxxvii, 761) was written so can add nothing to what 
\vas written there. — H. W.] 

Ferguson (J.B.V.H.S'., xv, 669) writes that in Travancore this kingfisher 
{'heamnV) is found only in the neighbourhood of the streams at the foot of 
the hills where .it is not uncommon. P. W. Bourdillon (8,F., iv, 383) describes 
it as occurring, though less abundantly than Halcyon smyrrmisis, in the same 
situations as the latter namely among the small patches of paddy cultivation 
on the banks of the larger ^streams at the foot of the hills. 

Personally I consider this kingfisher rather rare in Travancore and I came 
across it only this once in the course of the Survey. It was not noted in 
Cochin> The specimen was a single bird in an Eeta {Ochlayidra travancdrka) 
thicket growing on the bank of and overhanging a shallow rocky stream 
through a cardamom shola and, be it noted, at an elevation of 3,600 ft. in 
the Cardamom Hills. 

It is apparently rare in Ceylon also. 

Breeding : The ovary of the specimen was inactive. Nklijkation (iii, 409) 
records that J. Stewart took a clutch of 6 eggs in South Travancore on 
17 January. 

[Ceyx erithaca (Linn.). The Three-toed Kingfisher. 

Not met with by the Surveys in Travancore or Cochin, neither recorded 
thence by Ferguson, Bourdillon or Kinloch, On what authority Travancore has 
been included in its distribution in the Fauna (iv, 261) is not known.] 

Ramphalcyon capeosis [gurlal (Pearson)]. The Brown-headed Stork-billed 
Kingfisher. 

Specimens not procured. 

Noted at: SfinthanpSra (3,500 ft.); ThattakSd (200 ft. — on PeriySr and 
Kandampara Kivers); Kumili (3,0(X) ft.); Tenmalai (50Q ft.); Kuriarkutti 
(1,600 ft, — ^Parambikolam Biver); Wadakkancheri (400 ft.); Nemmara (300 ft.); 
Etnakulam and Karupadanna (Cochin Backwaters). 

This large kingfisher is not . uncommon on shady forest streams in both 
the States and was also met with on irrigation tanks and their channels where 
thickly lined With Pandani^, in well-wooded country about cultivation, and in 
similar facies by the backwaters. It is a generally distributed species, but 
nowhere abundant. I cannot confirm Ferguson’s statement (J3,N.JE[.8*^ xv^ 
669) that it is confined to the low country, although perhaps it is commoner 
in the foothills and to an elevation of aboirt 1,500 ft. Except when 
up and down a forest stream from one pool to another, this kihgfiste 
heard than seen. It has a habit of perching on a well-foHaged m 

thicket near or overhanging water and uttering its loud t 
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laugh. Single birds were usually seen, but occasionally also widely separated 

^^^Fairbank (S.F., v, 304) noted it at the eastern base of the 1‘alni Hills. 
It is said to occur in Ceylon ‘throughout the wetter portions [Fuuud-, iv, 2()5), 
Breeding : Steuart and Bourdillon took eggs in Travancore in hVbniary 
and March, and the latter also obtained a c/4 on 20 July {Nuhfication, iii, 416). 

Halcyon soiyrnensis fosca (Boddaert). The Indian White-breaHted Ivniglishor. 
Specimens collected: 71 9 12-1-33 Maraiyur 3,000 ft-; 60S cf 21-7-33 
(Beach), 777 9 3-8-33 (Kovalam ca. 70 ft.), 860 cf 15-8-33 (MarfithankCizhi 
ca. 50 ft.) Trivandnirn Environs; 997 (not sexecl) 20-12-33 Padaglri, Nelliain- 
pathy Hills 3,000 ft. 

Elsewhere noted at; Munnar (5,000 ft. — High Bange) ; Thattakad (200 ft,); 
Kdttayam (ca. B.L.); Peermade (3,200 ft.); Kumiii (3,000 ft.); Bixjainpara 
(1,350 ft.), Cape Comorin; Ararnboli (260 ft.); Eodaiyar Lake Environs, South 
Travancore; Ghalakudi; ICuriarkutti (1,600 ft, — Parambikolani Biver) ; Wadak- 
kancheri (4(K) ft.); Shoranur; Neininara (300 ft.); Kariipadanna (ca. S-L.). 

Colours of bare parts: Iris brown; bill brownish orange-red to briglit deep 
coral; mouth orange-brick or coral; legs and feet dusky orange to coral red 
(brighter on hind tarsus and soles); claws blackish-brown. 

[Additional siiecimen seen : 

Brit. Mus. Coil . : 9 15-4-75 Myuall (Bourdillon). 

Measurements ; 

Bill. Wing. Tail. Tarsus. 

*2 ^<5 68-63 116-117 76-76.5 13-16 mm. 

3 9 9 58,5-64 120-121 75.5-86.6 14 mm. 

There is no spring moult, and the post-nuptial moult is complete. — ^H. W.] 


The White-breasted Kingfisher is the commonest and most widely distri- 
buted of the kingfishers in the States of Travancore and Cochin. It is found 
throughout the low country as well as up to at least 5,000 ft. elevation. Fergu- 
son is again incorrect in precluding it from the hills. 

The bird is usually met with singly or in pairs in the neighbourhood of 
ficx>ded paddy-fields and cultivation, ponds, puddles, kutcha wells and water- 
k^ged tK>rrow-pits, both near and aw*ay from human habitations. The trenches 
dug for irrigating the trees in cocoanut plantations along the backwaters, 
tenanted by frogs and ^water-beetles, provide favourite hunting grounds. It is, 
however, by no means so closely dependent upon water for sustenance as its 


father . rektiives are. Frequently it may indeed be found considerable distances 
in deciduous jungle, where it feeds upon lizards, grasshoppers and 
, m perhaps the most catholic ‘of all the Indian kingfishers in 

tactically every living thing that can be dome by oi* 

V, 394} {^served it at Periur in the Lower Palme and 
TO[tf ; 471) near the Ooondar stream in the Pittur Yalley. It is 

to 

. ^ : ^ middle of February some males had commenced to 

ftom tr^e4<^ in the morning. This ‘singing’ is distinct from the occa- 
and sporadic calling which may also be heard at other times of the 
. Ja&d to uatod is definitely associated with the approach or progress 

M one thing, it is much more regular in its incidence 

place, being uttered chiefly in the early mornings 
favourite branoh near the top of a patricular tree or other exposed 
of this ‘brewing song^ is also considerably prolonged, 
may be cfescribed as a musical t\^ittering scream or laugh, 
. S5IKL f. of an hour. Bach ‘peal’ ends in a 

the_pe»efc of a snipe, audible only ai close 
intake of .fresh air after each call. 

, in a qofescent state. No other direct 
'Obtained by the Surveys. The specimen 'of 
post-Mptial moult. 

XV, 6S9) and S'. W. Bourdillon (S.F.. 
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ISTest of the Great Indian Hornbill (Dichoceros hicornis ) — - Nest of Palm Swift {Cypsiurus p, hatassieyisis) in fold of 

Periyar Ijako, 4 Maich 1933. Palmyra leaf. Chick within — Gape Comorin, 8 April 1933. 

Photos bn Salim Ah 
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Halcyon piieata (Boddaert). The Black-capped Kingfisher. 

Specimens not procured. 

Noted at: Kuriarkutti (1,000 ft. — on the Parambikolam River), 

This IS apparently an uncommon species. Ferguson {J.B.N.H.S., xv, 050) 
refers to a specimen captured in a well at* Trivandrum and brought alive to 
him, and I observed a single bird near some shallow rapids in the Parambi- 
kolam River on 17 November, hut was unable to procure it. 

It has not been recorded from the Palui Hills being more of a coastal 
species, )>ut it occurs in Ceylon. 

Breeding: Nidification (iii, 423) records that T. Stewart took a c/4 from 
a hole in the bank of a forest stream in Travancore. The precise locality 
and date are not mentioned. 

[Sauropatis chloris vidali (Hharpe). The Malabar White-collared Kingfisher. 

Not met with by the Surveys in Travancore or Cochin. 

According to the Fauna (iv, 277) Stewart and Bourdillon both found it in 
Travancore and ‘it appears to inhabit the coastal region from Travancore to 
Konkan’. However, as Mr. 'Whistler has pointed out {J.B.N.H.S,, xxxvii, 763), 
no specimens from anywhere south of Rainagiri apparently exist and further 
evidence is necessary before the species can be admitted to the Travancore list.] 

FaMITA’ : BlTOBROTTr>A53 . 

Dictioceros bicorais (Linnaeus). The Great Indian Hornbill. 

Specimens not procured. 

Noted at : Santhanpara (3,500 ft.) ; Thattakad (200 ft.) ; Kumili and 
Periyar Lake Environs (3,000 ft.) ; Camp Deramalai (3,000 ft.) ; Tenmalai 
(600 ft.); along Cochin Forest Tramway near Kuriarkfitti (ca. 1,000-1,500 ft.); 
Padagiri (3,000 ft.— NeUiampathies). 

The Great Indian Hornbill is common in the evergreen forest biotope of 
both Travancore and Cochin, where it was met wdth chiefly up to about 
3,500 ft. elevation. Its deep harsh grunts and croaking, and the loud resonant 
calls Tokf tok etc. were heard reverberating in the forest-clad valleys and 
hillsides. These calls are responsible for its Malay ali name ‘MalSmdrakki’ 
meaning ‘mountain-shaking’. 

The birds were usually observed in pairs or parties of 3 to 5, but sometimes 
larger groups foregathered to feed on the ripe figs of the various Fiei, In 
January, Febniary and early March it was not unusual to find single males 

winging their way noisily high up in the air, presumably to and from the 

nests in quest of forage for their %valled-in mates. 

Both Fairbank and Teii’y record it in the Palni Hills, the former from the 
vicinity of the town of Pafni, the latter in the Pittur (Puttlmr) Valley. 

Curiously enough it does not occur in Ceylon, an anomaly which seems 
worthy of closer ecological investigation. 

Breeding: The hill men who were sent out to reconnoitre, discovered and 

took me to a nest on 4 March. It w’as in a hollou'* in the trunk of a loftv 

l^oon tree {Oalophyllum tomentosnm) — about 50 ft. iqi — a short distant!^ within 
primary evergreen forest along a secluded arm of the Periyar Lake. The dia- 
meter of the trunk at the nest site w^as 3J to 4 ft., and through the narrow 
slit (about 8x2 in.) the hen could occasionally foe observed by means of 
field-glasses, shifting her position (on the eggs ?) within. The plaster around 
the slit was extraordinarily well camouflaged and blended to perfection with 
the bark. One of the hillmen who had stayed behind to mark the place, 
informed me that the cock bird had visited the nest in the morning and 
fed the hen, but since then — ^and between 11 a.m. and 2 p.m. while I had 
it under observation — ^he remained absent. Finally he arrived with food at 
3 o’clock. He was extremely wary and circumspect, alighting in the highest 
branches of a neighbouring tree and surveying his surroundings with lie 
utmost caution. At 4 o’clock, when I had to leave the place, the bird was 
still hesitating to approach the nest, his suspicions having doubtl^s been 
enhanced by the iremoval of certain hanging creepers which obstructed the 
lens of my camera. : 

The information gathered from the hillmen is as follows i The ' male 
psuaily f^ds bis ipcafcerj^ted mate three tirpes a day, each occupjfing 
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15 to 20 minutes. In addition to these, he may pay short visits occasionally 
to the nest with a lizard or some similar tit-bit. The presence of a nest, 

even before the eggs have hatched, is usually betrayed by the droppings of 

the S fragments of the food he brings, lying on the ground or on 

bushes beneath the nest site. Wliether the female also casts her excreta out 
through the sht I was unable to ascertain. The number of young are said 
to be two as a rule. After the young are hatched out, the hen issues forth 
from her self-imposed imprisonment, the pair visit the nest with food often er 
and become very bold, noisy and demonstrative, attacking any person who 

ventures into the proximity of the nest-tree. 

To this I may add that the hillmen esteem the hornbill squabs a great 
delicacy and seek them eagerly for food. What the true extent of such 
destruction is, and whether this persecution is having any effect upon the 
numbers or nesting habits of the bird, it would be interesting to investigate. 

T. F, Bourdillon (J.B.N,H.S,, xv, 660) obtained an egg at the beginning 
of March in Travancore where according to Nidification (hi, 430) the breeding 
season is February, March and April. 

Hydracissa coronata (Boddaert). The Malabar Pied Hornbill. 

Specimen not obtained. 

The Travancore Survey only came across this species once — a flock of 7 birds 
in lofty tree-tops in heavy evergreen forest at the confluence of the Kandau)- 
para stream with the Periyar Eiver, about a mile below Thattakad. 

Ferguson {J,B.N,H.8.<, xv, 660) describes it as ‘by no means common [in 
Travancore] but locally distributed in forest land at the foot of the hills’. He 
mentions a specimen in the Trivandrum Museum shot about 0 miles from 
Trivandrum. As against this, it may be noted that Kinloch {J.B.N.H^S,, 
xxvii, 942) found it ‘very common’ in the NelUampathy Hills. The Cochin 
Survey, however, failed to meet with it in the locality around PSdagiri 
(3,000 ft.) in . December. ‘ 

Neither Fairbank nor Terry include the species in their Palnis lists. It 
occurs in Ceylon. . • 

Breeding : Nidifidatidn (iii, 431) mentions that a single egg with yoniigf 
bird [hard-set?] was taken by Stewart in Travancore on 15 March. 

TeckfiS grisens (Latham). The Malabar Grey Hornbill. 

Spedmens collected; 120 9» 121 9 22-1-33 Santhanpara 3,600 ft. 

Blsewhmre noted at: Bajampara (1,360 ft.); Tenmalai (500 ft,); Kuvalle 
lacUne— Cochin For^t Tramway; Kuriarkutti (1,600 ft.); Wadakkancheri 
im ft.); Padagiri (3,000 ft,). 

, Coloto” of bare parts: Iris brown in 120 (probably first year), reddish- 
Itowh m 12B.; bill in brownish pale yellow, commissure, gape, a pattdi 

each of base of lower mandible and a triangular patdi '(ca. | in,) 
near fc^head brownish-slate; in 121 broWmish-slate on culmen 
extondijag practically over entire culmea patchity and irregularly; month patchy 
pale yelfew brownisb-rslate ; legs and fetet greyish sage-green; claws black, 

{Addiiienal specimens examined: 

iWt.* €<dL: <5^ 18-2-14, 9 20-2-14 Aneichardi Estate (Stewart); 

9^24-^^0 Cardamom Hills 3,000 ft. (Elwes); cf 15-4*75 Myualt (Bourdillon). 

I take Ho. 120 to be a juvenile distinguished by the paler colouration, with 
a feilvons. th^e about the vent. All the wing coverts are conspicuously edged 
with fnlMis while the wing-quills are edged with pale grey except for the 
£«i|ar immaries which are cmispicuously marked with white. The tail-feathers 
are and the primaries more narrowly pointed than in the adult. — 

H. 

^ hi the evergreen forest tracts of Travancore 

it ^bdiow about 460 ft* elevation; it was most 
between 3,660 and 3,500 ft. Ferguson 
he shot it at over 5,000 ft. on the High 
al ‘4606 It. on Chimunji in South Travancore. Kinloch 
xxvn, 942) found it ’very common’ in the Nelliampathy Hills, 
pi 41^ w^s alsQ experience of the Survejr in the locality about Padagiri, 
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Its favourite liaunts were the lofty shade trees in cardamom sliolas where 
flocks of 5 to 6 birds were usually met with amongst the tops of the various 
PiGi^ feeding on the figs or flying about- from one tree to another in folio w-my- 
leader fashion. In such places it w^as not uncommon to find larger congre- 
gations associating with grackles and a number of other frugivorous species. 
They are rowdy birds and keep up an incessant variety of loud harsh croaks, 
chuckles and mock laughter, varied now and then by raucous cackling. Several 
of their harsh screams are strongly reminiscent of the loud protestations of 
the domestic murghi when held up by its legs. 

Fairbank {S.P,, v, 395) writes that he obtained a specimen of this hornbill 

at the eastern (diy) base of the Palni Hills in 1867, but did not observe 

another during five weeks’ special search for it on the hillsides and in the 

groves in^ a subsequent year. Terry does not include it in his Palni list, 
all of ^vhich suggests that it is rare in those hills. 

In Ceylon it is replaced by what must be considered another species rather 
than race of this, namely Tochus gmgalensis. 

Breeding : The ovarian follicles of No. T21 (2*2 January) were conspicuously 
granular, some measuring over 1 mm. in diameter, and the bird was probably - 
approaching breeding condition. Nidiftcation (lii, 441) gives the breeding^ 
season in Travancore as January to early April, but mentions that most eggs 
are found in February. According to Bourdillon 3 eggs form a normal clutch, 
but J. Stewart has apparently taken a good many c/4 around Aneichardi. 


Family: Upppidje. 

Upupa epops ceylonensis Beichenbach. The Ceylon Hoopoe. 

Specimens collected : 42 d 9-1-33 Maraiyfir 3,500 ft. ; 546 ’S '9-4-33, 563 (S 
11-4-33 Cape Comorin ca. S.L, ; 992 c? 18-12-33 Padagiri 3,000 ft. 

Elsewhere noted at: Munnar (6,000 ft.); Bevikolam; Santhanpara 
(3,500 ft.) ; Thattakad (200 ft.) ; Peerraade (3,200 ft.) ; Kumili (3,000 ft.) ; 
Camp Deramalai (3,000 ft.); Tenmalai (600 ft.); Trivandrum Town (ca. 60 ft.); 
Aramboli (260 ft.); Ashambfi Hills (at ca. 600 ft.); Wadakkancheri (400 ft.); 
Nemmara (300 ft.); Trichur; Emtolam. 

Colours of bare parts; Iris dark brown; bill horny brown or horny black 
at tip gradually paling into greyish at base; mouth pink; legs and feet horny 
bro\^Ti ; claws brown. 

[The 4 males measure: 

Bill. Wing. Tail. Tarsus. 

66-62.6 133-136 92-99 21.6-22 mm.— H. W.] 

The Hoopoe is a generally distributed species throughout Travancore and 
Cochin thoiigh nowhere abundant. The Surveys came across it sporadically, 
singly or in pairs, inhabiting the drier and opener parts of the low country 
as well as hills up to at least 6,000 ft. Ferguson {J.B.N^H ,S., xv, 600) 
writes: ’During the hot weather about March it may be found in the hills 
even ascending the High Bange* which would make it out to be a seasonal 
altitudinal migrant. Kinloch (J.B.AT.H’.fi'.. xxvii, 942), however, does not refer 
to this peculiarity in the Nelliampathies, neither do the Buiwey dates convey 
that impression. Unfortunately we have no first-hand data for the hills during 
the South-West Monsoon season i.e. May to October. 

In the low country single birds or scattered pairs were met with about 
cultivation, villages, in large compounds of the more populous towns and also 
in light deciduous jungle. In smaller numbers they were occasionally observed 
in evergreen forest tracts also, both hill and plain, but never actually within 
forest. In these localities they kept to the deciduous country on its fringe, 
to the taungya clearings or to paths and thinly shaded spaces in tea or coflee 
plantations. 

Fairbank ((S'.F., v, 399) observed this hoopoe on the Lower Palnis, but 
particularly mentions that he also shot one specimen belonging to the typical 
European race, U* e. there. 

Tt is a resident but , locally ditebuted -species in Ceylon, 

Breeding : In specimen No. 992 (18 December) the testes measured 

6^3 ipip. It w^s one of a pir calling etc, 
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Specimen No. 42 (9 January) also appeared to be similarly preparing to breed. 
The gonads of the other two specimens were in a quiescent state. On 
24 February (Peermade, 3,200 ft.) a bird was observed conveying food in its 
bill, but the nest was not located. 

The Fauna {iv, 312) gives the breeding season for South India as February 
to April; for Ceylon November to April with possibly a second brood later, 

SUB-OBDER: TBOGONES. 


Family: Trogonid.®, 

Harpactcs iascUtttS malabarictis (Gould). The Malabar Trogon. 

Specimens collected: 8 4-1-33 Maraiyur 3,500 ft.; 214 S 4-2-33, 224 o? 

6-2-33 Thattahid 200 ft.; 492 cf 26-3-83 Tenmalai 500 ft.; 874 9 16-11-33 
Euriarkutti 1,600 ft. 

Elsewhere noted at: Kumiii and Periyar I/ake Environs (ca. 3,000 ft.); 
Bajamptira (1,350 ft.); Aahambu Hills (ca. 2,000 ft.). 

CSolpura of hare parts : Iris dark brown (in 9 674 chestnut brown) ; bill 
blue, black on colmen and tips of both mandibles; mouth pink; orbital and 
suborbital skin bright cobalt blue; legs and feet paler blue (‘dusky sky blue’); 
claws homy brown. 


[Additional specimens seen: 

Brit. Mus. Coll: 194-77 Shemiganur 6,000 ft.— Palnis (Fairbank); 

(S 4-12-72 Eridge (Bourdillon) ; 9 8-12-74 Mynall (Bourdillon). 


Measurements ; 

Bill. 

5 cfc? 21.6-23 

1 9 ^ 


Wing, 

122-128,6 

127.6 


Tail. 

160-179.6 

166 


Tarsus, 

18-16 mm,” 

14.6 mm.-H, W.] 


As Ffflrgusoh tesribes it {J.BJN,H,8.f xv, 663), this beautiful trogon is 
not uneommon in the heavily forested tracts of Travancore and also of Cochin. 
The Surveys canae across it both in the plains forests as well as up in the hills 
— ^tween 200 and 3,500 ft, elevation. It is usually seen singly or in scattereil 
pairs frequaating dense evergreen (or mixed) jungle and undergrowth, flitting 
about gr^fully from branch to branch or tree to tree, or turning and twisting 
in ^ adr after winged insects like Tehiirea. I frequently observed it clinging 
lats^Uy on to ih® branch^ in quest of food. On the whole the birds were 
but ijheir curious low mewing calls occasionally helped to give their 
Igitoee aiwaj« This trogon is rather crepuscular in its habits and may 
hawking beetles well after dusk. When perched on a 
contrives to keep the less conspicuously coloured 
obsiefYdr, which, coupled with its habit of sitting quite 
n®l iMSoques^ly helps it to evade obsemtimil Spechneu No, 874 
. '#^NI'an^ms^ieasaat odour, 

, ^1^6^ 0,BJI.BJS.^ xxvii, 943) who describes this trogon as common in 
m Mis, notices a curious habit it has while perched, of ctj- 

<dei^ng ito tail and uttering a low twittering creak the while, 
this is poesibiy a courtiBg display. 

sppear that the bird is 
Mni Hills. *016 typing race H. /. fmektus replaces 

The gonads of the specimens were inactive and furnished no 
hifCeding. Specimen No. 492 (36 March), however, was 

I.i Humayun Abdulali ditonv^red 

a hiliside, close to the edge. .Jt -im 
shgfetty cupped in too'cchtm, 
* ^^3' sapling and a sweep- 
^rted looking structure, remini- 
it^cCEtamed— pale ivoiy white, unspotted 
^ X 22 and 27 x 21 mm. respectively, 
of (lie nest, diyed into % undergrowth beloV 
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with a series of turr-rr etc. The male sat watching on a huge tree about 
20 yds. away. 

The above case is interesting and would appear rather exceptional in view 
of the statement in Nidification (lii, 448) that ‘Por nesting purposes the birds 
select natural holes in dead trees or more often, in stumps of trees in -the 
gloomiest parts of the forest. ..." 

The breeding season in Travancore is said (ibid) to be from February to 
May, Bourdillon and Stewart having taken eggs from 29 February to 12 May. 
The normal clutch is said to consist of 2 to 4 eggs. 

SUB-OEDEB : CYPSELI. 

Pamily : Micropid^ . 

Micropus melba bakeri (Hartert). The Indian Alpine Swift. 

Specimen not obtained. 

Noted at: Maraiyur (near Ivodekkadii and Kaipan]imalai 6,000-0,600 ft.); 
Kbttayam (ca. S.L.) ; Muthukuzhi (Ashnmbu Hills, ca. 4,000 ft.)*, Padagiri 
(at ca. 4,500 ft. — ^Nelliampathy Hills). 

The Alpine Swift is evidently a resident species and not uncommon on the 
High Bange and the other higher hills of Travancore and Cochin. Numbers 
were usually seen hawking insects over the grassy hilltops or above the inter- 
vening valleys. On one occasion a party of these swifts was observed by 
the Kottayam Backwaters near '‘Kfimaragam, liawking insects high above the 
crowns of the cocoanut pahns Snd frequently sweeping down to wuthin a few 
feet of the water-logged paddy fields. 

Ferguson {J.B.N.H,8.j xv, 661) shot these birds on the High Bange and 
there saw them in numbers hawking insects through the smoke wherever the 
grass was being burnt. 

In the Balni Hills, Terry (S.F.^ x, 469-70) found a large number of Alpine 
Swifts on a cliff near Bittnr (Putthur) -where he thought they were nesting. 
He could not ascertain this owing to the inaccessible nature of the place. 

It occurs in Ceylon, but as far as I know has not definitely been found 
breeding on the island. However, W. W. A. Phillips [Ceylon Jour. Set. (B), 
xviij, 252] describes what is evidently a breeding place at Bangala. It was 
inaccessible. 

The reports and suggestions of its breeding on the cliffs and precipices 
about the Gairsoppa Falls on the Mysore-Ivanara border have at last recently been 
confirmed by Humayun Abdnlali who saw the birds building, and collected speci- 
mens with fully active gonads on 26 December 1936 {J.B.N.H.S., xxxviii, 829-30). 

No nesting in Travancore or Cochin has been noted, but in view of the 
above there seems no reason to doubt its doing so, since suitable cliffs and 
precipices are available in the Nelliampathies of Cochin and in the High 
Bange and otlier mountains of Travancore. 

Micfopus affiuis subsp, V The House-Swift. 

Speeitnens collected : 696 cS 35-4-33, 619 cT 18-4-33 Aramholi 260 ft. 

Elsewhere noted at: Kottayam fea. B.L.); Kariipadanna (ca. B.tj.). 

Colours of bare parts: ‘Iris brown; bill black; mouth ffeshy; legs and 
feet fieshy shading into black; claws black’ (Hnmaynn and Pillai). 

[See my remarks under Eastern Ghats Survey (J.B.N.H.S.^ xxxviii, 30-32) 
which explain why these birds cannot be subspecifically named. — W.] 

On the whole, the House Swift is an uncommon, patchily and capriciously 
distributed species in the Travancore-Coebin area. It is evidently cemfined 
to the low country and does not seem to ascend the hills at all. The Burveys 
only have the following records: 

J, A pair about the Travellers’ Bungalow at Kottayam (February), 

2. A nesting colony of about 50 birds in the Aramholi Gap (April). 

3. Two pairs about the Travellers’ Bungalow at Karupadanna (December), 

In the last case the birds occasionally visited the remains (or foundation 7) 

of a nest in the rafters of the verandah. In the evenings it was their ^ habit 
to disport tlmmsel-ycs, flying in close form^^tiop in ^n4 otlt of the 
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and twittering loudly. The flight on these occasions consisted of a huttorlly- 
like fluttering — wings raised well above the back and only their tipft vibrating 

Ferguson’s collectors found a colony breeding in January 1903 in the 
Begistrar’s office in North Tariir in North Travancore, but ho hiumolf never 
came across this swift in the State (J.B.N.H.S.., xv, 001). In the Palni Hills, 
Terry {S.F., x, ‘tVO) found it not uneoimnon at Ihttur and Kukal, but saw 
it nowhere else. Fairbank (S.F., v, 393) observed a dozen or so hawking 
insects above the tree-tops at 3,000 ft. elevation. [This or Indicapns^?] 

It occurs in Ceylon, but the birds from the island are darker. 

Breeding : Specimen No. 696 (16 April) had its testes enlarged to 0x4 mm. 

It was in general body moult (post-nuptial V) and exceedingly fat. In No. 019 
(18 April) the gonads were in a quiescent state. Attached to the ceiling of 
the projecting section of an enormous boulder hillock on the southern side 
of the Aramboli Gap was a colony of about 18 nests, apparently all occupied. 
Owing to the inaccessibility of the situation their contents could not be ascer- 
tained. The birds constantly flew to and from the nests in a body with a 
great deal of twittering, and kept wheeling round and hawking insects in 
the neighbourhood. 

The breeding months in Malabar and Travancore are said to be tbc same 
as in Ceylon, viz., February and March (Fauna, iv, 334). 

Cypslortts parvus batassiensis (Griffith). The Bengal Palm Swift. 

Specimens collected: 631 nestling, 632 o? ad. 8-4-33, 680 r? 13-4-33 C'ape 
Comorin oa. S.L. ; 950 o? 6-12-33 Nemmara 300 ft. 

Elsewffiere noted at: Kottayam (ca. S.L.); Trivandrum (ca. S.L.); Wadak- 
kancheri (400 ft.) j^Palghat Gap; Barupadanna (ca. S.L.). 

Colours of bare parts: Nestling (631): Iris brown; bill, legs, feet and 
els^ws pinkish-brown. Adult: Iris brown; bill dark horny brown; month 
pinkish-grey; legs, feet and olaw’s pinldsh-browm. 

[Additional specimen seen: 

Brit, Mm. Call.: r? 28-2-76 Kolachul (Hume Coll.). 

Measurements : 

Bill. "Wing. Central tail. Outer tail. 

1 ^ 7,6 113 31 65.6 mm.— H. W.] 

As elsewhere, the Palm Sw’ift is common in the low" and dry country of 
Travancore and C<ochin wherever the Palmyra Palm (Boramift flahellifcr) 
oeenrs. It seems to be definitely symbiotic with it, but what the precise factors 
actt that control this symbiosis have still to be deteriuined. 

In the l^alni Hills also, Fairbank {S.F„ v, 393) observed it about Palmyra 
trees in Periakulam near the eastern base (dry country). Tt is common in 
the plains and low hills of Ceylon in suitable facies. 

Breeding: On 8 April (Cape Comorin) a nest was Iwated in a fold or 
furrow of a Palmyra leaf, about 30 ft. up. The leaf was cut off at the stem 
and lowered for examination by means of a rope. The nest (see photo) was 
« tiny saucer of agglutinated feathers, and down and seeds of the Ak plant 
iC^ctropia). The attachment to the leaf along the rim of the saucer was 

110 mm. long, the other measurements l>eing as follows: Width of saucer 

from side to side 88 mm,; width, back to front 28 mm.; the actual saucer or 

chamber was 10 mm. deep from the rim. The fabric at the bottom was 
10 mm. thick; the thickness of the top edge of the rim in front, 1 mm. 

nest contained a single chick, naked except for the sprouting feather- 

bradiG and quills. Throughout the rough handling that the leaf received in 
iibe hacking and lowering process, when it swayed violently in the breeze, 

tlDO chick &ld on tenaciously to the fibrous lining of the nest. This capacity 
for retaining its hold under turbulent conditions must undoubtedly be of high 
SJUrrival value to the chick during storms. 

* In the satue furrow of the leaf as held the nest, and about 8 in. above 
hung a pipistreUe bat, apparently both the occupants living on amicable 
tefettis. The swift atld the bat may be considered as filling identical ecological 

bqt the former js whije the letter does the night shift, A 
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detailed ecological study of a Palmyra palm would no doubt yield interesting 
results. 

Specimen No. 532 shot near the nest tree, and presumably one of the 
parents, was very fat. It bad an incubation ' patch and was moulting its 
secondaries; its gonads had evidently reverted to normal size, but shot damage 
made sexing impossible. Its gular pouch was crammed full of flying ants 
and other tiny hymenopterous insects. No. 589, wdth testes ca. 3x2 mm., 
had evidently finished breeding. It was undergoing complete post-nuptial moult. 
In No. 950 (6 December) the gonads were not discernible. It was in freshly 
moulted plumage (post-juvenal ?). 

Apparently no published records of its breeding in Travancore or Cochin 
exist, but in Ceylon October to April is said to be the season {Fauna, iv, 337). 


Sub-Pamily : Ch^turin^., 

Chsetura giganteus indicus (Hume). The Brown-throated Spinetail. 

Specimens collected; 347 9 24-2-33 Peermade 3,200 ft. 

Hlsewhere noted at: Thattakad (200 ft.l; Camp Deramalai (tlppukulam 
3,000-4,000 ft.); RHjampara (1,350 ft.); Tenmalai (500 ft.); Balamore Estate 
and Ashambu Hills (500-3,500 ft.); Kodaiyar Lake Environs; Ivuriarkfitti (at 
3,600 ft- — ^Annemalai Hills); Padagiri (3,000-4,000 ft. — Nelliampathy Hills). 

Colours of bare parts: Iris brown; bill horny-black; mouth greyish-pink; 
legs and feet greyish-pink; claws horny brown. 

[Additional specimens seen: 

BnU Mm. Coll: d 14-10-76, d 3-11-78, d 6-1-80 Mynall (Bourdillon). 

Measurements ; 

Bill. Wing. Tail. Tarsus. . 

4 dd 13.5-16 190-200 66-69 16.6-17.5 mm. 

19 IS 195 60 18.5 mm.— H. W.] 

This magnificent swift is fairly common and evidently a resident in the 
hills of Travancore and Cochin. Kinloch’s statement {J.B.N.H.8.^ xxvii, 942) 
suggests that in the Nelliampathy Hills it is only a cold weather visitor. The 
Survey also came across ^ it in tlie low and foothills country at Thattakad in 
the neighbourhood of fairly heavy deciduous jungle. The range of elevation 
recorded for it in my notes is 200-4,000 ft. above sea level. Hilltops, both 
grass-covered and with forest interspersed, are favourite hunting grounds, and 
in the mornings and evenings numbers of these birds were commonly to be 
seen swishing through the air majestically over ’these at tremendous speed, 
hawking insects and disporting themselves. The ease, grace and swiftness 
with which they follow the contours of the hilltops or sweep around overhangs 
is exhilarating to w’atch, 

Bonrdillon has an interesting note on this swift in Stray Fcatherfs, vii, 34. 
He says that a flight during the early showers of April is a pretty sure indi- 
cation of the approach of a storm. What exactly he means by ‘Hight’, however, 
is not clear. Possibly he refers to the ‘balling’ as of the Common House Swuft. 

This species has not been recorded from the Palni Hills either by Fairbank 
or Terry. In Ceylon, it is resident on the hills. 

Breeding : Both the specimens (24 February) were evidently breeding. 
They were freshly moulted. The testes of the male measured 18 x 5 mm., 
while the female had a soft ovarian egg and her oviduct was Considerably 
distended. Unfortunately the nest site was not discovered, but there was a 
deserted factory chimney on a grassy hilltop in the ^ neighbourhood wl^eh the 
birds were observed flying in and out of, and at the bottom of which 1 suspect 
they may have been nesting. T. F. Bourdillon (J.B,N,H,S., xv, 661) observed 
a bird flying with a straw in its bill at the beginning of April, but was 
doubtful of this species breeding in Travancore. 

It was not until 1918 that Mr. J. Stewart — ^to whom we are indebted , for 
so much recent inforipation on Travancore birds — found this, swift roosting 
and breeding in large hollow green trees (chiefly Valeria indioa) in tbo, Trayan- 
core hills. His note on the subject (J*B,NM.S.y xxii, 393) is so 
that I quote it in esetensQ, Writes; *I on ^ 
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colonies of 30-50 birds roosting in trees, but have only just succeeded in finding 

them breeding. On the 12th instant f March 19131 1 discovered a tree in 

which the birds were popping out and in at the only entrance which was 
at a height of about 45 ft.; the tree was hollow from top to bottom, and, 

on cutting a hole in it near the ground I found two noKts each eontaining 

2 fresh eggs. The nests w’ere mere depressions in the earth at tlu‘ foot of 
the tree with dry leaves and straw. The eggs were pure poreelain wdiih* 
w'ith very hard shells, the average size of the 4 eggs is i.28 x 1 in. 1 have 
since tapped another tree in the same w-ay and found 3 nests at tlio foot 
of it; 2 nests W’ere empty and the third contained 2 young l)irds. All the 
trees I have seen occupied by this swift have been at elevations of 1,000-2,000 ft. 
in heavy forest*. Subsequently Mr. Stewart obtained a eonsideral)le niiml)er 
of their eggs. Although the birds roost in the hollow trunks, at times in large 
colonies, he never found more than two pairs breeding in one tree, and usually 
only a single pair. Three or four eggs form the normal clutch a(‘Cor(ring 
to him, but he has found as many as 5 eggs in a nest. NidificaHon (iii, 40(0 
adds that the breeding season in Travancore is March and April. 

ladicapas sylvatictis (Blyth). The White-rumped Spinetail. 

Specimens collected: 228 229 9 6-2-33 Thattakad 200 ft. 

Elsewhere noted at: Peermade (3,200 ft.); Kuriilrkutti (1,600-2,500 ft,.). 

Colours of hare parts: Iris brown; bill blackish-browm ; mouth greyish- 
pink; legs and feet pinkish -brown ; claws blackish-brown. 


[Measurements t 

1 a 

1 9 


Bill. 

8 

7 


Wing. 

114 

115 


Tail. 

37 mm. 

36 mm.— H. W.l 


A loose flock of about 20 of these little Spinetails w’as first observed bv 
the Travancore Survey haw’king insects on the right bank of the PeriySr Biver 
at Thattakad, and above the forest clearing for the government Bomhau' plan- 
tation. Subseqn^tly (24 February) twos and threes were seen flying over 
grassy hills at Peermade. On the evening of 16 November a flock of 15 or 
more birds were observed disporting themselves in the air on the Parambi- 
kolam Biver at Kunarkutti (Cochin) flying over the surface and wheeling 

utter a twittering chick^rhich in flight 
hke^ the ^imnon Swift and their appearance on the wing is also greatly 

h no record of itB occurrence in the I'alni Hills. It m not found in 

Bribing: gonads of the spwimens (0 February) sliowed siens of 

matur^. Both of them, moreover. «ere in freshly moulted phm, am” am 

the ovanan foU.<^ of me female wre .5-1 mm. in diameter. ' ^ ’ 

*°vii (J.B.N.H.S., xxii, 394) these spinetaUs breed in 

the piayancore hills in open forest at elevations of about 3,000 ft. Imt not 
m rolomes. 'nie nest is made of vegetable fibre strongly attached with saliva 
to Nidification (iii, 467) adds that awordiug 

^e***Lr^ trying season in Travancore is March anil Aprif 

CoUmlia fBdpbaga nnlcolor (.Terdon). The Indian Edible Swiftlet 

Specunea not obtained. 

(nnoonfimedl only at Tenmalai (600 ft.) on 27 March Several bird. 
(««0) hawKr« insacis high atmve a Teak plantation 

[TrarvajEMxwe specimens seen: 
mt. Mm. miz XB.a-75 Bridge (Bourdilbn). 


MeSiSiirteants: 

8 d<S 


mi. 

8-6,5 


Wing. 

115-117 


Central tail. 

a-44.5 , 


Outer tail. 

53,5-5-j mni.-- H, W*] 
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Perguson xv, 662) describes this svviftlet as ‘Common in the 

hills [of Travancore] where it is resident’ and Bourdillon iv, $74) like- 

wise says ‘Besident on the hills and very abundant’. In view of these state- 
ments it IS curious that the Surveys did not come across it more than in 

the one doubtful instance given. It is indeed surprising that they should 

have so consistently evaded observation during the seven months spent in 

famous Pillar Rocks. It is a generally distributed resident in Ceylon. 

In the Palni Hills also this. swiftlet is apparently common. In about 1886, 
Terry (S.F., x, 470) saw large numbers dying about over the lake at Kodai- 
kanal. B. Poulkes {J.B.N.H.S., xv, 727) found the same in 1904 and describes 
how one bird splashed into the water and would have drowned but for his 
rescue. According to both these observers, it appears that they breed regu- 
larly lu the Palni Hills, a favourite site being the caves and sides of the 

famous Pillar Bocks. 

Breedmg . Bourdillon (S.F., iv, 374-6 and J.B.NJi.S., xv, 662) ^ives very 
good accounts of the nesting of this swiftlet in Travancore. According to him, 
it breeds abundantly throughout the hills, sometimes in small colonies of 4 or 
5 pairs, and sometimes in larger colonies of as many hundreds. The largest 
breeding place lie knew of was a cave situated at the base of a grass ridge 
in South Travancore at about 2,300 ft. elevation. In this he found from 
two to three hundred nests in March, the greater number containing 2 eggs 
each. This number in a clutch is said to be almost invariable. 

Nidification (iii, 469) gives the breeding season in Travancore as April, May 
and June. 


Sub-Family : Hemiprocnin Ji. 

Hemiprocne corooata (Tickell). The Indian Crested Swift. 

Specimens collected: 217 9 4-2-33 Thattakad 200 ft.; 387 J 1-3*33 Kumili 
3,000 ft.; 825 9, 826 9, 827 cf, 828 d*, 829 9 10-8-33 Kufctyani 800 ft.— 
Tnvandriun Environs; 903 <S 25-11-33 Wadakkancheri 400 ft. 

Elsewhere noted at; Maraiyur (Kodekkadu and Kaipanjimalai ca. 6,000 ft-); 
Nemmara (300 ft.). 

CJolours of bare parts: Iris brown; bill horny black; mouth greyish-pink; 
legs and feet pinkish-brown (‘slaty-grey’ — ^Pillai); claws blackish-brown. 

[Measurements : 

Bill. * Wing. Central tail. Outer tail. 

4 d d 11-12.5 160-151 40-45 122-129 mm. 

4 9 9 12-13 148-159 41-46 126 mm. 

The very distinct juvenile plumage of this swift is well known. The post- 
juvenal moult apparently does not include the primaries and the coverts, the 
secondaries and greater coverts, the tertiaries and the tail. Except for these 
unmoulted parts, the first winter male agrees with the adult male. There 
is a complete autumn moult in which the body plumage is usually changed 
well before the wings and tail. There appears to be a partial body moult in 
the spring.— H. W.] 

The Crested Swift is not uncommon in Travancore and Cochin, It is 
evidently a resident species though in the Nelliampathies, Kinloch {J.B.NM.S., 
xjtvii, ^3) seems to have found it in the cold weather only. It is closely 
confined to deciduous forest country, and therefore met with especially about 
the foothills. The birds are partial to taungya clearings in this biotope where 
they mtiy usually be seen hawking insects above the clearing or crops, or 
perched on the bare topmost branches of trees bordering them. Open, lightly 
wooded grass jungle also forms a favourite haunt. 

It has a variety of loud, rather harsh but not unpleasant notes which are 
mostly uttered from a perch, but occasionally also on the wing. The com- 
monest of these ' may be rendered as whii-uekt tohit-uck^ rn'kii-uck etc. while 
others are best likened to the ‘scoldi^’ notes of the Shikra {Astur haditts). 

In the Palni Hills, Pairbank (S.F.^ v, 393) obtained only a single juvenile 
at the eastern (dry, deciduous) base, but Terry {S.F., x, 470) records it as 
pretty common on the slopes and at Pulungi (Pallahgi), Oh 7 April he 
a nest in the Pittur (Putthur) Yalley containing one hard-eet 
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The Crested Bwift is resident and generally distributed in Ceylon, 

‘ Breeding \ The testes of specimen No. 903 (25 November) were enUrged 
to 5 X '3 mm. and appeared to be maturing. An incubation patch was present 
although the bird was apparently not breeding as yet. No. 217 (4 h'ebruary) 
possessed a fully mature ovaiy containing a soft egg 13 mm. in diameter, 
Its oviduct was much distended, however, suggesting that the single egg the 
bird usually lays had already been dejiosited. No. 387 (1 March), with^ testes 
5x3 mm. and a conspicuous incubation patch, had probably lately hnislied 
breeding as it was in post-nuptial body moult. All the August specimens were 
also undergoing general post-nuptial body moult. 

There is no published record of the breeding of the Crested Bwift in Travan- 
core or iCochin. The data obtained by the Surveys suggests the season as 
November-Becember to February-March, therefore earlier than in most parts 
of its other Indian range and corresponding rather with Ceylon where 'it is 
said (Fauwa, iv, 355) to lay in February and March. 


SUB-OBDEB : CAPBIMULGI. 

Fajhily : Capkimulgid^. 

CaprIffitiIgttS tnacrourus alripennis Jerdon. Jerdon’s Long-tailed Nightjar. 
Specimen collected: 76 9 12-1-33 MaraiyCu* 3,500 ft. 

Elsewhere not satisfactorily differentiated. 

Colours of bare parts: Iris brown; bill horny brown, yellowish on com 
missiire and gape; feet pinkish-browm ; claws pale horny brown. 

[Additional specimen seen: 

Tnvandrum Mus. Coll.', *30-8-03 Koni, Travancore. — W.] 


- The specimen w^as. shot at dusk in a roadside held. Several others were 
observed at the same time squatting at intervals along the High Bange motor 
road in this locality, flying up and into the fallow fields on , its edge and 
back again to the rc^. Tme specimen was very fat. 

Fe^usoa (J.BrN.H.S., xv, 662) mentions only 2 specimens of this nightjar 
from Travancore, both shot on the High Bange; He was of the opinion that 
it did not occur in South Travancore. Kinloch is credited {Nidification, iii, 479) 
with having taken a clutch of ^ eggs in the Nelliampathy Hills in February. 
T^S species, however, does not appear in Kinloch's Nelliampathy list 
33944), and as Hr. Whistler has pointed out {J.B.N.H^S.y 

K MTd needs ^nfirmatioh since the parent bird was apparently 

I noir Te^ came across it in the Palni Hills, In Ceylon 
darker race <7. w. macrourm. 
sp^itni^ (3.2 January) were inactive. There 
, 4|^ deeding in Travancore, and only the one 

: 48^ Kinloch is also said to have taken the eggs of 

the larger northern race of this nightjar, 
M Hille of Cochin. Confirmation is lacking, bat in any case 

ot, b<& races in the same area seems unlikely.] 


J , , Miens Latham. The Indian Jungle Nightjar. 

i collie^ ^2 9 li-2-33 Thattakad 200 ft. ’ 

\f:. at: Balamore Estate (Ashamfau Hills; 2,000-3,000 ft.). 

* ^ parts; Iris brown; fine circumorbital rin^ yellow: bill 

yellowish on commissure and. gape; feet pinkish-brown; claws 

Valley 1,,200 ft. (Hume 
'III AW CBonrdilfon) ; S no date, 9 30-12-79, 
ft <Bourdillon); 9 23-2-14 
^ 'hi-4^ Pulnngi (Terry). 

Mynall (Bonrdilbn). 
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Measurements : 

Bill. Wing. Tail. 

3 c? c? 22-23 174-188 125-128 ann. 

9 9 9 23-24 181-195 (119.5)124.6-132 mm.—H. W\] 

The Jungle Nightjar appears to be somewhat erratic in its distribution. 
It was common in some of the well-wooded portions of Travancore State and 
apparently absent from others almost identical. The Survey came across it 
both in the low country and foothills forest (from ca. 200 ft. elevation) in 
February, up to at least 3,000 ft. in the Ashambu Hills in April. 'Whether 
or not it is an altitudinal migrant as suggested by Ferguson (J.B.N.H.S., 
XV, G62), I am unable to say. F. W. Bourdillon {S.P., iv, 381) even says: 
‘A inter visitor [to Travancore], occurring rather abundantly from November 
to March and preferring open grassland at the edge of forest’. 

At Thattakad these nightjars were commonly seen hying over and across 
the I’eriyar Kiver at dusk, from one bank to the other, performing their aerial 
contortions and hawking winged insects above the "water and above the tall 
trees near its edge. Numbers of these birds roosted during the day among 
scrub and fallen teak leaves in a teak plantation along the river bank, whence 
they issued forth at dusk. In the Ashambu Hills, on the fringe of evergreen 
and mixed forest, it was commonly heard calling at dusk and in the early 
mornings before sunrise. The call-note, as described by me elsewhere, is 
chiick-koQ, chnek-koo^ chack-koo^ uttered three to seven times, at the rale of 
one every second or so and then after a short break, repeated again, and so 
on for several minutes at a stretch. It was the only nightjar heard in this 
locality. 

The Survey did not bear or come across the Jungle Nightjar in Cochin, 
where, however it must occur since Kinloch is said to have taken its eggs 
in the Nelliampatliies (Nidifieation, iii, 484). 

According to Terry {S,F., x, 470) it is common in the Palni Hills especially 
at Pulungi and Pittur. In Ceylon it is replaced by the endemic insular race 
€. 2 . kelaartu 

Breeding : The ovary of the specimen (11 Febniaty) was* undeveloped' and 
the bird was very fat. According to T. F. Bourdillon xv, 663) 

the breeding season in Travancore is January to March. In the Nelliam- 
pathies of Cochin, Kinloch took the eggs in February. 

[Capri malgus meaticolus inoaticolas Franklin. Franklin’s Nightjar. 

Not met with by the Surveys, neither has it been recorded by previous 
observers in Travancore, Cochin or the Palni Hills. 

The inclusion of Travancore in its distribution {Fauna, iv, 371) rests appar- 
ently on the authority of the single specimen (9) collected by Surgeon-General 
Fry labelled ‘Travancore’, now in -the British Museum. As is w'eU known, 
the data on Fry’s specimens is not always reliable, and under the circumstances 
further evidence is desirable before its occurrence in this area can be admitted.] 

Caprimulgus aslaticus asiaticus Iiatham. The Common Indian Nightjar. 

Specimens collected : 605 9 i^v. 17-4-33, 611 9 > 1512 c? 18-4-33 Aramboli 
250 ft. ; 966 9 8-12-33 Nemmara at ca. 400 ft. 

Elsewhere noted at: Cape Comorin; Trivandrum; “Wadakkancheri (400 ft.); 
Trichur, 

Colours of bar© parts: Adult i Iris brown; fine circiimorfaital rim (eye- 
lids) jellow; bill horny -brown, yellowish on commissure and gape; feet pinkish- 
brown; claws homy-brown. Jupenile: Iris brown; eyelids (rim) cream 

colour; bill pinkieh-brown, darker at tip; mouth pink; legs and feet pinkish- 
brown; claws ^hetny browni., , 

•{Additional spacimehs seen : - - , 

Brit. Mus. Coll.: ^ 5-6-77 eastern base of Palnis (Fairbank). 

Measurements ; ^ 

Bill. ' Wing. , Tail. 

2 <I<^ 138-145 96-104 mm;* ' / ;/ r * 

19 142 . 103 
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As Ferguson points out xv, 062) this little nightjar is very 

common throughout the lo\\» country of Travancore, and to this might also be 
added Cwhin. 

Single birds, pairs or loose (family*?) parties frequent broken country, fallow 
and stubble ftehls, compouiidb, light scrub or open deciduous jungle at (lusk. 
They squat on the ground or perch on stumps or stones and utter tiicir 
familiar ‘ston e-on-ice* calls, vhuck-chuc1\-chuck<'huch-r-r’ etc. The birds ar(‘ 
also invariably seen squatting on motor roads at night — their eyes gleaming 
red in the beam of the headlights — and flying up just in lime to save Ihein- 
selves from the oncoming car, occasionally meeting \^itb disaster. In the early 
mornings two birds, some distance apart, may frequently be hoard answering 
to each other for long periods. 

It apparently does not ascend the Palni Hills cither. Tiaiibank 
V, 393) only obtained a single sjiecimen on the eastern (dry) base of the lulls, 
but saw or heard no other nightjars during five weeks’ stay at higher olo- 
vations. It is represented in Ceylon by the smaller race C. a, ni/;i«r to which 
Mysore and Travancore birds approximate in size {J.B.N.H.S., xxxviii, 39). 

Breeding : The ovary of No. 956 (B December) was in a quiescent state, 
flpecimen No. 605 (17 April) was a juvenile with rectrices and wing-quills just 
sprouting, and it w’as able to fly short distances with koiuo difficulty. Tf 
uttered a quick repeated chack-chtivk-chiick, somewhat similar to that of the 
Fainted Sandgrouse, when flushed. Squatting on the ground, it looked exactly 
like a bit of rotten wood and its colour and pattern blended in a most astonisli- 
ing manner to render it inconspicuous in its surroundiiigs. From the state of 
their organs and the fact that they w^ere undergoing body moult post-nuptial, 
it seemed probable that the two adult April specimens had lately finished 
breeding. 

According the Fauna (iv, 373) tliis nightjar breeds in Travancore during 
most months of the year, but most frequently from February to April and 
then again in July-August.. 

Cyacorois matrotis boordilloal Hume. Bourdillon’s Great Eared Nightjar. 

Specimen collected: 498 cf 27-8-33 Tenmalai 500 ft. 

Elsewhere not noted. * 

Colours of bare parts: Iris brown; nostrils and tips of both mandibles 
blackish-browm ; legs pale pink, toes duskier; daw's horny browm. 

[Additional specimens seen: 

Brit, Mus. Goll.t S 4-9-87, cf 21-8-87 Konegur (Bourdillon) ; 9 
15-1-75 Kaland, Kbaima (Bourdillon). 

Measurements ; 

Bill. Wing. Tail. 

H dd 21-22.5 279-285 182-197 mm. 

19 20 284 186 mm.— H. W.'l 

Both Bourdillon (S.F., iii, 302) and Htew’art (apud Btuart Baker, Fauna, 
iv, 376) seem to have found this large and handsome nightjar fairly common 
in Central and South Travancore, from sea level up to 2,000 or 3,000 ft., 
elervatiim. The type was first obtained by the former (ibid) on 15 .fanuary IH75 
in a hil l m en’g ekaring on the banks of the Peenaven-aur, about 15 miles north 
of Hynall, ca. 600 ft. elevation. 

Unfortimai^ the Travancore Survey came across it only at one camp — 
Tenmalai— in C^tral Travancore, and although a special look-out was kept for 
it all along it was neither seen nor heard thereafter. The birds kept iluring 
the day to deciduous forest, emerging into glades and clearings soon after 
sunset with loud whistling calls of tw^o notes: whi-wheeeev). The first syllable 
in this IS short and somewhat abrupt, the second much prolonged, Tw^o or 
three birds could usually be seen of an evening haw'king beetles etc, above 
the tree-tope and jungle, but the species was by no means common. 

In a le^ to William Davison {Ihis 1888, 146-7) T. F, Bourdillon gives 
the following account of its habits. He writes from Konegur, where lio 
obtained a specimen: *It seems to be local but not uncommon where it does 
occur, for I have seen one or two ©very night for the last two or three weeks 
since I have been here. Tfiey come out, however, very late; just as the last 



THE ORNITHOLOGY OF TRAVANCORE AND COCHIN 


33 


tmge of colour is fading out of the sky one may see one or two of these 
birds sailing over the fields, seldom flapping their wings, but quartering the 
ground like a harrier. They do not remain in one place, but travel about a 
good deal, but seem to return to the same neighbourhood night after night 
unless one is shot, when they all disappear for four or five days. As a rule 
they fly slow, at about the same pace as a harrier, except when moving 
from one place to another, when they go at a great pace, striking the air 
with vigorous wings.’ 

This nightjar appears to be confined exclusively to Central and South [?] 
Travancore. Neither Kinloch nor the Cochin Survey came across it in that 
State, and it does not occur in Ceylon. 

Breeding : The testes of the specimen (27 March) measured 6x4 mm. 
It was very fat, in fresh plumage and presumably preparing to breed shortly. 
According to the Fauna (iv, 376) J. SteTvart took a fine series of the eggs 

of this bird in Travancore between January and the middle of May. He 

found it breeding generally in bush cover on broken hillsides, but also in 

deciduous forest in thin undergrowth. 

SUB-OBBER : POBABGI. 

PaMU^Y : PODARGID.® . 

Bafrachostomus moniliger Blyth. The Ceylon Frogmouth. 

Specimens collected: 220 $, 221 cf 4-2-33 Thattakad 200 ft. 

Elsewhere not noted. 

Colours of bare parts: Iris pale khaki or brownish-buff; bill pale horny, 
yellowish at gape and chin; mouth pale sulphur yellow; gullet pink; feet 

dusky yellow; claws brownish. 

[Measurements : 

Bill. Wing. Tail. 

IS 23 122 100 mm. 

1 9 23.5 127 110.5 mm. 

Additional specimens seen: 

Brit. Mm, Colli S 2-3-76, 9 19-12-74 Mynall (Bourdillon) ; 
no date Aneichardi Estate (Stewart); [c??] 17-1-15 Venture Estate (Stewart). 
H. W.] 

The Frogmouth is undoubtedly rare in Travancore and there is no record 
of it from Cochin. The specimens were put up in dense evergreen scrub and 
secondary jungle with cane-brakes etc. (see photo, Plate ii with Part I) a few 
feet off the edge of the now more or less deserted old High Bange road. 
They were quite accidentally come upon, happening to be on the very square 
yard of ground on which an Tara fell when shot I One of the birds flew up 
and perched crosswise — like a Passerine bird — on a cane stem a short 
distance away, screwing its head right round like an owlet to watch the 
intruder. I did not hear its call and its description appears to be doubtful, 
but according to the Fauna (iv, 382) it has been likened to a soft kooroo-hooroo 
repeated several times. 

It has not been recorded in the Palni Hills, The same form is resident 
in Ceylon. 

Breeding i The ovary of the female contained a soft egg measiiring 11 mm. 
in diameter. Its oviduct was very distended, indicating that it had laid. The 
testes of the male, however, which was evidently the mate of No. 220— as 
the birds were together— measured only 6x4 mm. This discrepancy in the 
development of the gonads of the birds, if a pair, seerps remarkable. 

According to Bourdillon (J.B.N.H.i?., xv, 663) it breeds in Travancore 
at elevations of 2,000 to S,()00 ft. from January to the end of February. 
Stewart, however, has taken eggs from January to May and again in September 
and October {Fauna, iv, 382). 

The nest is a pad of moss, leaves, twigs and the bird’s down, placed in 
the fork of small trees 12-16 ft. from the ground, in evergreen jungls» oc^ 
sionally in deciduous forest, and is conspicuous and without conoeafeent. 

3 
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. SUB-OEDBR: STEIGES. 

I’amilv. Tytonid^e. ^ 

Tyto alba sterteas Hartert, The Barn Owl. ‘ 

Specimens collected: 843 12-8-33, 845 9 13-8-33 Beach, Trivandrum, 

ca. S.Jj. 

Elsewhere not noted. 

Colours of bare parts : ‘ (S Iris crimson and black ; bill bluish-white, darker 

at tips; mouth pink; claws horny black. 9 bluish-black; bill bluish-white; 
mouth flesh; .claws horny black’ (Pillai). 

[Only- one additional specimen seen: 

BnU Mus. ColUi ^ Travancore (Pry). 

Measurements : 

Bill. Wing. Tail. Tarsus. 

2 c? d 34-37 281-288 111-116.5 70 mm. 

1 9 36.5 278 114 60 mm.— H. W.] 

The Barn Owl seems to have been overlooked by the Surveys proper between 
November and May. Ferguson says {J.B.N.H.iS., xv, 667) that it is found 
occasionally in the low country of Travancore, about human habitations, and 
to this the two specimens procured by Mr. Pillai in Trivandrum testify. There 
is nothing on record about its occurrence or status in Cochin, but it is 
doubtless the same as in this adjoining area. 

Mr. Pillai notes that both the birds were shot from an old uninhabited 
palace by the sea. In the stomach of the female he found the remains of a 
rat (species?). 

In the island of Ceylon the same race is said to occur, but its distribution 
there seems to be almost limited to the Jaffna Peninsula. 

Breeding I The testes of the male measured 19 x 4 mm. The ovary of 
the female appeared to be maturing, the largest follicles being about 3 ram. 
in diameter. 

According to Ferguson this owl breeds in Travancore during December and 
January, but the evidence furnished by the specimens suggests that the season 
is not restricted to those months. 


[Tyto lo^membris (iongimembfis Jerdon). The Crass Owl. 

' Hot recorded , from Travancore or Cochin, but Terry (B.F., x, 469) says he 
an owi in the long grass on a hill-side at Pulungi in the Palni Hills 
whiGh thcmght undoubtedly belonged to this species.] 

r . t \ . Family: Asionid^. 

^naiBieiiS (Pontopiddan). The Short-ear^ Owl. 

. collected: 338 9 ^-2-83 Peermade, at 4J)00 ft. 

* 'WsowiteKO at; Santhanpaxa (3,5Q0 ft.— Cardamom Hills); Karflpa- 

polotirs df bife parts: Iris bright lemon yellow; bill slaty-black; mouth 
exposed porlkm of toes dark brown; soles dirty pale flesh colour; 
bla<^. 


specimmi ton Travancore seen; 

. iiril ^ : ot ^ ^12-76 Colathootpolay Valley, 3,000 ft. (Bour- 



Wlng, 

.TO 


Tail. 

139 mm,— H, W.] 


0»4:,acp$s this owl in Travancore, 
s^fe a, sp^men at 4,000 ft., 

Mww also imM, ^ 
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As a winter visitor this owl is probably found in small numbers in our 
area, but it is on the whole rare. In the Nelliampathy Hills Kinloch 
{J.B.N.H.S., xxvii, 942) considered it ‘very rare indeed’. 

The specimen w^as a solitary bird on an open grass-covered hillside dotted 
with stunted trees of Phoenix : fannif era near the Pir’s tomb, at about 4,000 ft. 
elevation. It was very waiy and flew about in bright sunlight without apparent 
discomfort, perching on stones or at the base of tussocks of the coarse A^idro- 
pogon grass. Another single bird w'as flushed at the same altitude and in 
identical facies in the Cardamom Hills (25 January), while a third specimen — 
also solitaiy — was observed on the grassy laterite plateau adjoining the Travel- 
lers’ Bungalow at Karupadanna (ca. S.L. — 30 December). No other examples 
were seen. 

It has not been recorded from the Palni Hills by Fairbank or Terry, but 
Hume (jS'.F., x, 343} says that it occurs there. It is an irregular winter 
visitor to Ceylon. 

The ovary of ^ the specimen w^as undeveloped but distinctly granular. The 
bird was undergoing body moult (pre-nuptial?). 

StrJx indranee indranee Sykes. The Brown Wood Owl. 

Specimen not obtained. Not included in Ferguson’s Travancore list. Ac- 
cording to the Fauna (iv, 400) in Malabar and Travancore this owl seems to 
be found from the lowest to the highest hills, both in forest and in well- 
wooded country. Bourdillon is credited with having obtained its eggs in Tra- 
vancore in January and March. 

Stfix ocellata (Lesson). The Mottled Wood Owl. 

Specimen collected: 1032 S 28-12-38-«»Karripadanna ca. S.L. 

Elsewhere noted at: Aramboli (250 ft.); Nemmara (300 ft.); Trichur. 

Colours of bare parts: Ins dark brown; eye-lids dusky pink; bill and 
claws homy black; toes brownish-flesh. 

[The specimen measures; 

Bill. Wing. Tail. 

41.5 333 178 mm. 

This species has no races. I cannot detect any diflerence between the 
Survey bird and the only Travancore specimen in the British Museum (viz. 
Fry Collection — ^no data. The moults have not yet been worked out for lack 
of specimens). — H. W.] 

The Mottled Wood Owl seems to be confined to the low country in Travan- 
core and Cochin, where it is probably not uncommon. Ferguson’s collectors 
shot two specimens on an island in the Vembanad Backw^afcers in January 
1903, and lie describes . the species as fairly commou from Arukutty to Vycome 
iJ.B.N.H.S., XV, 667). 

The specimen was one of a pair in an ancient tree in a cocoanut plantation 
around a backwater homestead. Its stomach contained reinains of a field mouse 
and a large scorpion with sting intact I Ferguson’s specimens had eaten crabs 
and beetles. 

Its quavering, somewhat eerie call chuhuii-a was chiefly heard at dusk and 
in the early mornings, just before the birds emerged from their daytime retreats, 
or retired to them. The call uttered throughout tJie night is usually a metallic 
hoot, m% unpleasant to the ear. 

The southern range of this owl as limited in the Fauna (iv, 403) to ‘the 
Carnatic ’and to the base of £he Nilgiris’ must be extended to include tbe 
entire southern extremity of Peninsula. The species has not occurred in 
Ceylon* . ' 

Breeding: The testes of the specimen had enlarged to 10 x 6 mm, (grey 
pigmented), and it was ' apparently preparing to breed. Ferguson’s statement 
that the eggs^ nf this owl were brought to Bourdillon by the hillmen in June 
cannot be accepted as authentic in the absence of more reliable data, ^ 

(To continued). 
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BY 

E. I. POCOCK, P.E.S. 

{From the Zoological Department of the British Museum, 
Natural History). 

{With three text-figures). 

In his volume on the Mammals of British India Blanford 
admitted five species of Poxes under the following names: — ^the 
Indian Pox [Vulpes bengalensis), the Hoary Pox (P. cana), the 
Indian Desert Pox (P. leucopus), the Common Pox (P. alopex) 
and the Small Tibetan Pox (P. ferrilatus). It cannot be claimed 
that the popular names were all well chosen. P. bengalensis, it 
is true, may be regarded as the Indian Pox par excellence because 
it is restricted to Hindostan, whereas the others are aliens from 
the north and north-west and never penetrated far into the country. 
Moreover P. bengalensis lives alongside V. leucopus in Eajputana 
and Sind and in those districts is as deserving of the name ‘Indian 
Desert Pox’ as the latter. The name ‘Common’ was applied to 
the large Himalayan Pox because Blanford, quite correctly in a 
sense, thought it was the same as the ordinary European Fox. It 
is in reality a local race of it and ‘Hill Fox’ would be a much 
better term so far as India is concerned. ‘Small Tibetan Pox’ 
is also misleading because the species is about as large as the 
Hill Pox which also occurs in Tibet. It may more appropriately 
be called the ‘Tibetan Desert Pox’ because its colouration suggests 
that environment. As for the ‘Hoary Pox’ since that epithet is 
not- half so appropriate for this pigmy Afghan fox as for the larger 
specm of that country, I propose to name it ‘Blanford’s Pox’, 
Only two of the scientific namea used by Blanford have to be 
'altea?ed. His P. alopex become P. vulpes moniana, which ex- 
jffl>688®5 the view that the animal is a local race of P, vulpes which 
ranges fitom Europe through Central and Northern Asia into North 
America; and his P. leucopus becomes P. vulpes pusilla because 
this fox atoo is nothing but a local race of P. vulpes, not a distinct 
spedies in the sense that bengalensis, cam and ferrilata are dis- 
rinet; and also because the name pusilla was printed before 
leucopus and therefore has the claim to admission. Thus Blanford 's 
five spewes are reduced to four; but one of them, namely 
P. mdpsus, is reprawnted by three definable IcKJal races. 

. ah M oth^ papers of mine, on the Mammals of British 

. tip ‘ Irombay N History Society I have 

the very valuable and in- 
_ isites, 'infeaaXfrements and so forth eon- 

,ildWl I0ie labels of the splendid collection of skins procured 
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by the 'Mammal Survey’ of British India organised by the 
Society. Similarly detailed dimensions of a considerable number 
of the skulls are given to show their variations. It may be thought 
that the tables of measurements are unnecessarily long; but nothing 
is more irritating and unsatisfactory in systematic descriptions 
than such general statements as that one species, “or race, differs 
from another by having a larger or smaller skull or teeth, without 
the addition of actual measurements to show the points. Tables 
also have the advantage of showing at a glance the very consider- 
able individual variation of foxes from the same locality and 
obviously belonging to the same race. Similar variations in the 
skulls and teeth in foxes from different localities have been used 
for the establishment of distinct species and races, 

Genus: Vulpbs, Oken. 

Vulpes Oken, Lelirh. Naiurg, iii, pt. II, pp. 1033-4 (1816); Miller, Cat. 
Mamm. Centr, Europe, p. 325 (1912). 

Type of the genus : Cams vulpes Linn. 

Distribution: The greater part of the old world, except Madagascar, S,-E, 
Asia and Australasia, and of N. America as far south as Mexico. 

Distinguished from Canis and Cuon, the other genera of Canidac inhabiting 
British India by having the forehead of the skull between the postorbital pro- 
cesses flat, not inflated by air-cells, the processes themselves slightly concave, 
with raised anterior edge, instead of convexly rounded, and the canine teeth 
typically longer, the upper with their points reaching as low as the inferior 
margin of the mandible, and the points of the lower reaching well above the 
line of insertion of the upper incisors. 

Key to the Species based on external characters. 

A, Tail and ear long, tail over half the length of the head 

and body, ear much more than half the length of the 
hind foot. 

1. Tip of the tail white; upper half of back of ear black 

and strongly contrasted with tint of head and nape 
(four pairs of mammae) 

2. Tip of the tail black; backs of the ears generally nearly 

the same tint as the head and nape, never jet black 
and strongly contrasted. 

a. Larger; coat never very long and full; colour 

brownish or ochreous on the back, the contour 
hairs always with pale band giving a speckled 
look to the pelage (three pairs of mammae) ... 

b. Smaller; coat very long, full and loose; the con- 

tour hairs extensively white and black so that 
the pelage is never closely speckled ... 

B. Tail and ear short, tail less than half the length of 

the head and body; ear less than half the length of 
the hind foot 

Key to the Species based on the skull and teeth. 

A. Muzzle comparatively short and broad, its width ' above 
pm® alx>ut one-third the length of the palate; canines 
mod^tely long, height of upper from base to point 
less than combined lengths of upper camassial (pm*) 
and first molar (m^) as set in jaw. 

1. Nasals on the average narrower posteriorly; the upper 
camassial relatively larger as compared with the 
first molar. 

a. Skull in smallest $ over 100 mm. in condylo- 
basal length 

h. Skull in adult <? up to about 90 mm. 


hengalensis. 


cana. 


ferrilata. 


vulpes* 

cam, 
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2. Nasals on the average broader posteriorly and upper 
camassial smaller as compared with first upper 
" molar ... ... ... ... hengaUnsis. 

B. Muzzle long with concave lateral margins, its width 
above pm^ about one-quarter the length of the palate; 
canines very long, height of upper exceeding combined 
lengths of pw* and ... ... ... jcrnlata. 

Vulpes vuipes, Linn. 

Cams vulpes Linn., Syst. Nat.f ed. 10, vol. i, p. 40 (1758), [For descrip- 
tions and full synonymy of typical Vtilpes vulpes from Sweden and of related 
European forms, see Miller, Cat. Mamm. Western Europe, pp. 330-40 (1912).] 

Locality of ike type: Sweden. 

Distfihutioni Europe from the Arctic coast to the Mediterranean and 
Africa north of the Sahara; Asia from the far north to S.' Arabia, N.-W. India, 
the Himalayas, S. China and Tonquin and the greater part of N. America 
from the Arctic coast southwards to California. Absent from the greater part 
of Peninsular India, Ceylon, Burma, Malaya, Siam, Sumatra, Java and Borneo, 

The range agrees on the whole very closely with that of the Wolf {Ganis 
lupus) and of the Bear {Ursus arctos)^ but is more extensive at all events 
to the south. 

Distinguished by the combination of black backs to the e.ars and a while 
tip to the tail; although commonly called the ‘red-fox’, on account of the 
dominance of that tint, the, colour is very variable both individually and locally, 
the contour hairs of the back being sometimes flavescent, ‘silvery’ or black 
to a varying extent. The size is also variable. Although typically considerably 
exceeding on the average that of other apecies, some of the sub-species are 
comparatively small. Usually at all events there are four pairs of luaminae 
in the 


Vulpes vttlpes tnontana, Pearson. 

The Hirm Fox. 

‘The Hill Fox’ Boyle, Jonrn., As. Soc. Beng., vol. i, p. 99 (1833). 

Cants vulpes montana Pearson, Journ.. As. Soc. Beng., vol. v, p. 313 
(January 1836). 

himtiJaicus O^lby, Proo. Eool Soc., p. 103 (October 1830); and in 
Boyfe’a . of Hifnahyas. Mamm.y p. Ixvi (1839). 

OharUsiO.^Mag. Nat. Hist., vol. i, p. 673 (1837). 
India, p. 163 - (XSSI). 

&Igiii 'eatiWi .to SMim j / iPibat' anS 







Sc^itoaviati racse aaid the ofer races of 
? hy by its size on the - Stverage, 

liy file skull and te^h (see p* 42). : . 

, dW typd ’of montana / : of Which the exact 

was described as having a^da^k ’rufous cross on the 

” m:S!m ne^ and l^ind'the shoulders; the sides 

, Jem grizzled and the underside dark. Blyth, 
the fox ocents, at Simla and Mussoorie, 

fox mi piler and 

Pv (1864)]. ]Bfe Mso astutely 
■*H,sw®.ae &e‘Iairge fos pf Afghanistan 



p. ' §6- (IW)] to fie in the 
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described by Griffith, From the description it appears that this fox comes 
between the *red’ and the ‘hoary’ types since it agrees tolerably closely with 
skins from Kangra, Chamba and Simla referred to below. 

The type of himalaious, from Mnasoorie, 'was described as bright bay on 
the back, yellowish on the sides of the body, white on the side of the neck, 
hoary grey on the hips and smoky brown below. Ogilby’s type, which is 
in the British Museum, is now tawny red above, with hardly a trace of 
black, but with some butfy white on the loins, isabelline on the flanks, 
silvered and hoary on the thighs, sooty below, set off by bright buff on 
the chest. Although both Ogilby and Blyth considered himalaiciis to be a 
synonym of montanus, the two types do not agree in colouration, himalaicus 
belonging to the first category mentioned below. 

The type of nepalensis, one of Hardwicke’s Nepalese specimens of which 
the whereabouts is unknown, was described as bright fulvous yellow above, 
like the English fox but with the fur brighter and much softer. According 
to Blyth [Journ., As. Soc Beng.^ vol. xxiii, p. 730 (1854)] this is a large 
fox with very fine, long, dense fur, bright light yellowish fulvous in colour 
and with a huge brush. According to him it occurs in Tibet, rarely south 
of the snows. Possibly Hardwicke’s specimen was a traded skin; but the 
description agrees very closely not only with some Tibetan skins in the 
British Museum but with one from Sikhim and some from Kxunaon as stated 
below. 

The type of waddelU, from Kambajong, Tibet, 16,400 ft., was regarded by 
Bonhote as distinct from montana because it represented a redder type than 
any of the Himalayan skins in the British Museum at that time. It is not 
redder, however, than skins from Sikhim, Eumaon and elsewhere subsequently 
received. 

The name ladacensis was given by Matschie to a skin from Ladakh which 
he thought was specifically identical with the paler of the two foxes collected 
by Stolicka in Turkestan and illustrated by Blanford (Fig. 1, PI. II) in the 
report on the Second Tarkand Mission, 1891. Matschie was apparently quite, 
unaware of the individual variation in the colour of foxes. There is no doubt 
that the two foxes depicted on the plate by Blanford merely represented 
colour phases of one and the same subspecies, comparable with ‘red’ and 
‘flavescent’ phases of montana from Eumaon, Sikhim and Tibet, although 
Matschie regarded them as specifically distinct. I have seen no foxes from 
Ladakh, but one from Gilgit, in the same river valley, is inseparable from 
montaiia. 

The British Museum has the following Himalayan skins: — 

Sikhim, Eapup, 13,000 ft., Ad. ^ (Crump coll.), November 24th, in 
fresh winter coat is bright reddish bay from nape to loins with scarcely any 
black or buff or grey areas in the contour hairs, but the forebead and cheeks 
have a good deal of whitish; the thighs are hoary grey, the underside white, 
the top of the tail red, and the fore legs darkish tawny, with a grizzled 
black streak to wrist; hind legs paler. 

Sikhim, Thanga, in the Upper Chambi Valley,- 11,000 ft., Ad, 9 (Grump 
coll.), January 4th, in mid-winter coat, is much paler and yellower, the 
contour hairs bleached to buff on the back, the bright tint being restricted 
to the back, with the flanks greyish; the fore legs also are much paler; the 
underside is white. 

Tibet, Eambajong, 16,400 ft., Ad. c?, Oct, 8th (type of waddelli), is 
very like the Eapup skin, but has the contour hairs on the flanks paler. £ 
secqnd skin named waddelU by Bonhote, from Pharijong, January 11th ^ 
is like the Upper Chambi skin, but rather 'brighter.' Two undated skins 
labelled Tibet’ (Hodgson) are also a little brighter and more golden than the 
Chambi skin, the mree being intemediate between iibe two skins assigned 
to waddellu An adult 6* from La^in, Tibet; 14,700 ft, (Col. Bailey), June 
22nd, is in Ml moult, all the contour hairs of the back being shed, leaving 
a thick coating' of tufted dark, chocolate wool. Another ad. <S from Gyuntse,' 
13,000 ft. also from Col. Bailey, undated, is in ' much the same condition, 
but a few contour hairs, with the tips bitched, white, dead and^ shrivelHed," 
remain. , . « , - . , * - . , 

All these skins are white-bellied. The 'redder of them 'belong^ ’bj' 
phase represented by the type "of hiwfilaims fte* paler" 
wiih Gray’s description of nepatensis. ' '' , . . 
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No fox of this type has been recorded from Bhotan, Assam or Upper Burma; 
but it occurs in Yunnan, whence the Museum has two shins, both from Ten- 
gyueh, an adult 9, 9,000 ft. (Howell), February 11th, which is an almost 
exact match of the skin from Kapup in Sikhim; and an ad. 6,000-7,000 ft. 
(Forrest), dated December 24th, but almost certainly_ wrongly, because the 
whole of the back behind the shoulders is covered with brown wool with a 
few white-bleached contours, as in Col. Bailey’s Tibetan skins; but the nape 
and shoulders still retain the long fluffy contours, resembling in colour the 
paler skins of the nepalensis type from Tibet and Sikhim. 

Ktimaon: A series of six skins (Crump) closely resembles those described 
above^. The extremes in colour are an ad. ^ from Lohaghat in Almora, 
5,600 ft., February 6th, which is dark reddish bay above from the head to 
the tail-root as in the skin from Kapup, Sikhim, but there are some black 
tipped hairs on the nape and shoulders and the belly is mostly blackish; and 
an ad. 9 from Champawat in Almora, 5,850 ft., February 21st, which is 
much paler, with^ the general colour above huffy yellow, the fur of the 
back grey-brown, instead of sooty and the throat and chin and greater part 
of the belly white, with some dark grey on the chest. A second from Lohaghat 
closely matches the Champawat 9- Two ad. S skins from Takula, 5,360 ft., 
October 12th and 15th, are like the first described c3‘ from Lohaghat, whereas 
a 9 from Takula, October 12th, is paler, intermediate betw’een the Takula 
skins and the pale 9 from Champawat. 

These skins also exhibit the colour phases represented by the types of 
hinKilaicus and nepalensis respectively. 

Mussoorie: In addition to the type of himalaiciis above described the 
Museum has another skin 6,600 ft. (Hutton) which is very like it, but has 
more white banding in the contour hairs of the hind quarters, and is white 
below in the middle line instead of slate grey. 

Simla: A series of four skins (Hume) shows great individual variation. 
Two, c?» 9, closely resemble the Mussoorie skins, another 9, September 28th, 
is much darker, all the hairs of the dorsal surface being black-tipped and 
bufi below the the general effect being grizzled brown from the crown 
backwards. Another 9. September 26th, is still darker than the last, the pale 
areas of the contour hairs being much less evident, especially on the nape 
and shoulders, which are heavily blackened; the underside is sooty and the 
legs- are vei^ dark. The general effect is a blackish fox, speckled with buff 
0^ grey, with a brighter huffy cross-mark down the fepine and across the 
shoulders. Another 9 skin (Blanford), October, is short coated and marked 
ai^ve with a dark rusty red cross lowing no buff or black speckling; the 
thi^ and fore legs are blackieh ^>eckled with white. This skin of Blanford’s 
. the , type as described by Pearson, but 

V ‘<^t, judging from the distinctness of the 

^ ^ Isack; and it is evident from Blyth’s descrip- 
ilinlh Mussoorie that the skins he saw and 
. joater and more hoary than European foxes, 

at Kangra and Ohamba. 

skins (Wells coll.) in good coat are of the * crossed 
colouring reduced on the back 
.t y -with a broad whitish band and a black tip, 

■fe Ad. (J from Gopalpnr, 6,000 ft., February 29tb, 

S abundance of black but not much 

shoulders hoary; underside smoke- 
le® dap* bo^, with dark tan paws; hind dark tan with dark 
ho8^ A see«md ad. from the same locality, 5,600 ft February 18th 



yellowish down the 
soareely e«dent, but the ifcghs and siSs of 
‘ Miroat sooty and the abdomen covered with nhnrf 

“ ^ tmdated sSn C slSath is 

H o^neoos tot in the dorsal contour hairs and ^ the fur 

™ “ December and 

, ft,, are of the reddish tvoA liVu ♦‘kI 

ibm fetmaon. The rest frem? Pukn, Bara Tissa, (J^an Ti^a, 



THE POXES OF BRITISH INDIA 


41 


6,700 ft*, Chatri, 5,000 ft., and Sxluni, 6,000 ft., are darker with the bright 
colour on the back not so red, but varying from . ochreous to reddish brown 

and more restricted, forming a broad band or cross, more or less obscured 

by the black tips of the hairs; the thighs, flanks and sides of the shoulders 
hoary. These are like the dark Kangra skins. 

Gilgit: Two skins of the red and paler phases, like those of Tibet, Sikhim 
and Kmnaon. One 6,000 ft. (Biddulph), October 7th, in fresh winter coat 
has the contour hairs of the back tolerably uniformly red without appreciable 
pale areas or black tips ; the underside has the throat ashy, the abdomen 
ashy overcast with white and the inguinal region white; the legs have some 
black and white hairs on their front surfaces. The second, 6,000 ft. (Major 

W. P. R. Trevelyan), is in full moult, most of the contour hairs being shed, 

leaving the woolly coat exposed. The coloured area of the back is reduced 
in extent and not so red as in Biddulph ’s skin, the general tint being faded 
to bright ochreous, with the head still paler; the rest of the upper side is 
covered w'ith thick tufted -wool, white on the sides of the neck and flanks, 
pale sooty on the hind back; the under side is ashy; the legs are more heavily 
pigmented in front than in Biddulph’s skin and the tail is mostly covered 
with white wool. 

Prom the evidence of the skins, mainly collected by the Mammal Survey, 
it seems that the Hill Pox undergoes remarkable change in colour when 
traced westwards through the Himalayas from Tibet and Sikhim. The eastern 
form varies from bright reddish bay to bright yellowish fulvous, with scarcely 
a trace of black and very little silvery white in the pelage. The reddish 
phase was named himalaica and the fulvous or flavescent nepalensis. These 
are the only phases hitherto recorded from Sikhim and Kumaon. But the 
red phase also occurs in Mussoorie, Chamba and Kangra. In these districts, 
however, the ‘hoary’ phase, described as montana, and distinguished by the 
reduction of the bright hue of the back and by the generally black and white 
colouration of the contour hairs of the flanks and elsewhere, is prevalent. 
These may prove to represent distinct races, himalaica and montana, but for 
the present I prefer to regard them as one, since in N. America the ‘red’, 
the ‘hoary’ and the ‘black’ or silver-tip phases occur in the same locality. 
But I have given racial status to a still more hoary foi*m found to the west 
of Chamba and Kangra and typified by a fox originally recorded from Kanda- 
har and named griffithii. 

The following are the flesh-measurements converted from millimetres into 
English inches and some weights of the largest and smallest males and females 
of montana from each district: — 


... 

Head 

and 

Body 

Tail 

Hind foot 

Weight 

Sikhim, Kapup 

adr? 

i 

27i 

m 

6i 


,, Thanga 

aa$ 

24J 

iSf 

6 

Sfibs. 

Kumaou , A1 mora 

adc? 

25 

16| 

6 

lOi „ 

„ Takula 

adrT 

22i 

m 

(4-) 

lOi „ 

»» tt ••• 

ad? 

23i 

35 # 

5 * 

8# „ 

,, Almora 

ad? 

22% 

14 ! 

5| 

8 „ 

Kangra, Gopalpur 

add* 

28 

18 

6 


i» ••• 

add* 

264 

174 

5 # 

Hi lbs. 

,, Sarny ala 

ad? 

244 

13f 

5# 

8 

Chamba, Pnkri 

add* 

29f 

18 

6 

... 

,, Bara Tissa 

add* 

26 

144 

SI 


,, Chalan Tissa ... 

ad? 

26 

13| 

S 


»» t* ti 

ad? 

254 

164 

5 # 

8 lbs. 


The ear is usually about in. long, measured from the notch, Imt may 
be 4 in, (100 mm,). 




42 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, VoL XXKIK 


The table suggests that the foxes from Kangra and Chamba are bigger, 
sex for sex, than those from Kumaon, but since this is not borne out ^ by 
the skulls the apparent difference is probably due to the * personal equation' 
of the collectors, Wells and Grump, respectively. 

Of the measured Tibetan skins Col. Bailey’s ad. <S from Dachin and the 
type of waddelh from Kambajong have a head and body measurement of 26| in. 
and 25 in. respectively; and the and $ skins from the Tengyueh Valley 
in Yimnan are exactly the same in head and body as the c? 9 from 

Sikbim. The tails and hind feet of these Tibetan and Yunnan skins similarly 
agree very closely with those of the Sikhim and Kumaon skins. 

From the available data it does not appear that the flesh-measurements 
of this fox are appreciably less than those of the Continental European foxes, 
although the skulls as recorded below are decidedly smaller. 



c5^ VtUpes vulpes montana from Takula, Eiumaon, x J 


ii mmtami sex for sex, are smaller on the average than those of 
^ and Continental Europ^n races of V, vulpes, admitted by 

'r«ieiy F. v. vulpks from Scandinavia, V. v, erucigera from Central 
and Itaiy and F. sUaeea from Spain which are closely related* In 
cjT sS^ Ol the condylobasal length varies from 128 to 141 mm. 

od about 186 mm., the same measurement for 9^ skulls being 
lb and the averse about 130 mm. In the European races 

^ ^ average of about 145 mm., 

f ^ average of about T84 mm. The 

^ ^ similarly a little smaller, : especially Abe 

^ Tl zygomatic and 

. HHi < 0 ^ warns , widths are entered because it is* customary to 
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record them. They are^ however, of very little use because they vary with 
age after the skull has attained its full length, the zygomata becomiug wuder 
and the postorbital area naiTOwer from muscular moulding as tlie skull gets 
older. ^ 

The tuo skulls from Simla, which have no skins, were collected by B. B. 
Osmaston. It may be added that the two unsexed skulls of Bailey’s Tibetan 
specimens, abovo referred to, have a condylobasal length of 134 and 139 mm. 
respectively, that the adult cf skull of the type of waddelli is 136 mm. and 
the ad. cf and 9 skull from the Tengyueh Valley in Western Yunnan are 
respectively 139 and 130 mm. with a mandibular length of 110 and 104 mm. 
A-11 these sl^lls fit in with the Himalayan series of montana. Finally the 
skull belonging to the skin collected by Biddulph at G-ilgit, although immature 
and defective, has the upper carnassial (pm^) and the upper molar (m^) the 
same size as in montana. 


Vulpes vtilpes griffithii, Blyth. 

Vulpes flavescens Hutton, Joiirn,, As. Soc. Beng., vol. xiv, p. 344 (1845), 
(with descriptive note by Blyth); Blyth, Joiirn,, As. Soo. Beng., vol. xxii, 
p. 581 (1853), (not jlaiaescGns dray). 

Vulpes grifftthii Blyth, Jotirn., As. Soc. Bcng., vol. xxiii, p. 730 (1854)- 
Scully, Ann. Mag. Nat. Hist. (5), vol. viii, p. 22*6 (1881). 

Locality of the type: Kandahar in Afghanistan, 

Distribution: Southern Afghanistan, Waziristan and Murree. 

A trifle smaller on the average, judging from the few available skins, 
than wow tana, and, although exhibiting the red phase, typically extensively 
hoary and silvered with the brighter tint reduced to a wash of pale ochreous 
forming a narrow band down the back, considerably paler and less extensive 
than in the Chamba skins of montana ^ but intergrading with the latter and 
also with the next race pusilla both in the Punjab and Baluchistan. 

Hutton, who was the first to give an account of this fox, said: — ‘The fox 
of Afghanistan, or at least of the southern and western parts, is apparently 
the same^ as our Himalayan species, though somewhat less in size. . . .It is 
common in the valleys round Kandahar hiding in burrows and holes, in rocks*. 
He gives, however, measurements of two 9 specimens whi^ show ^ equality 
in size to 9 montana. In a note to Hutton’s account, BlytH^’to whom Hutton 
sent the type, quoted Griffith’s statement that *a large and small species of 
fox appear to exist in Afghanistan. The former perhaps is the same as the 
Barge Himalayan Fox found at Quetta and Olipore. The small seems to 
resemble the fox of the plains of India.’ Blyth, quite wrongly, I think, 
identified Hutton’s specimen, for which he adopted the name flavescens, as 
the Small Afghan Fox described by Griffith;® but be described it as having 
‘the longer hairs black-tipped, yello\Aish white along the back, white on the 
sides, ^ the face fulvous with a blackish patch on the muzzle, the fore leg 
blackish in front, the hind paw with a blackish spot a We and the under side 
dusky.’ In the following year he named this fox griffithii. Bater Scullv 
repeated the information supplied by Hutton* and Blyth about the fox and 
gave some measurements of a skull from Kandahar which he referred to 
mo?itana. 


^ Here and elsewhere in this paper the maxillary width is the width of 
the muzzle above the root of the cahines; the upper cheek teeth are measured 
from the crown of the last tooth (w®) to that of the canine;’ the mandible 
from the condyle to the sockets of the incisors; the upper 4 Sarnas'sial (pm*) 
and the first molar (m^) along l^eir outer margins and the lower 'carnassial 
(mj along its middle line. . . , . : ' 

® This was no doubt the species subsequently named Vulpes cam. by vBlarifc^d 
(see-below^ p, ^ : A ,, 

* The leugth of the tail given by Hutton ‘as’ 117 im' 
misprinted, by Scully as 27 in. . ’ * ’ • : ' \ 
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Blanford, misled by Blyth’s identification of Hutton’s Small Kandahar Pox 
as griffithii, wrongly identified the latter as leucopus 
The British Museum has the following skins: — 

Wano in Wazaristan near the Afghan-Baluchi border. A young ad. c3 
(W. B. Cotton), December 19th, has a faint oehreous wash from the nape 
forming a narrow band down the back but scarcely traceable on the loins , 
the head and face are tan with a conspicuous black patch on the muzzle; 
the fore legs are tan v^dth some grey down the front and a pale grey P^tmi 
on the paws; the hind legs cream-buff with no black and the whqje of the 
under side is sooty. This specimen agrees very closely with Blyth’s description 
of the type of gnffithii. „ /nyr • 

G-harial in the Upper Punjab, near Murree. 7,000 ft. An ad. 9 (Major 
Dunn), July 27th, differs from the last in having a lighter muzzle patch, the 
hairs of the crown more bleached and worn and the oehreous wash only 
traceable behind the shoulders but stronger on the loins than in the Wazaristan 
skin; the black is more dominant on the nape and shoulders which are blacker 
than the hoary flanks; the fore legs are deep tan with a conspicuous blackish 
grey streak down the front; the hind w^hitish below the hocks in front with 
some infuscation and the abdomen, covered with short new hair, is white, 
the chin also is white but some old hair adhering to the throat and the 
chest is smoky grey. 

Kotli in the Murree Hills, 5,800 ft. (Wells). An ad. cf, June 19th, 
is changing coat, with some long contour hairs, retained on the back, dark 
tipped, with white, or on the back huffy, subterminal band; but wherever 
the new coat is exposed above, i.e. on the head, thighs, back etc., it is 
oehreous whereas on the chest and belly it is white; the legs are as in the 
Gharial skin, but there is practically no bright colour on the tail above except 
at the base. The appearance of this skin suggests that, with the moult com- 
pleted, it would be indistinguishable from the skins in summer coat of the 
two examples of the next race, pusilla, collected at Ava in the Salt Bange 
by Col, Stockley. 

Murree, 7,000 ft. (Dr. J. E. T. Aitcheson). An ad. resembles the 
Sikhim and Kumaon and a few of the Chamba skins in exhibiting the red 
phase of colouration. 

The only available flesh measurements, in English inches, are the following — 



Head and Body 

Tail 

Hind foot 

Mttrree HUls, Kotli 

yg. ad. rf 

23f 

; 1 

17J ' 

s* 

near Mttrree 

ad, 2 

23 

IS 

Si 

fHntton) 

ad.$ 

24 

17 


scanty tp establish definite conclusions. They merely 
Utal gtipthii is on the average smaller than montana, sex for sex. 

Tl^ skull of gfiffiihii in the table was collected by Swinhoe and is 
madbsd ‘BenSy*, indicating that it is the one above referred to of which Scully 
fuhllslied some measurements, namely the condylobasal length, the zygomatfc 
-width, the length of the mandible and the three teeth. My measurements 
agnse, very cteely with his, except in the condylobasal length, which he 
as 139 mm. This was no doubt a misprint. At all events a skull of 
that length would have had a mandible exceeding 100 mm. The second 
sknii was presented by Blanford. The third was another of Swinhoe ’s. 
are hiseited to show their general agreement with the sknlls 
and Wazaristan. The second ad. c? skull from the 
heleiigs j the skin in the red phase collected by Aitcheson. 
^ the (J skulls of montana. 

^ eXcep^nal size of the teeth in the first skull, 
f of a considerably larger race of fox found in 
fm Altai and near liake Baikal, which I identify as 
^an In montam, although the teeth of the remaining 
are on the average smaller than in montana. 
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Cranial and Dental Measurements of the Largest and Smallest cT and 9 
Skulls op V, F* MONTANA and GRIFFITHII arranged according 

TO Locality. 


Locality and Sex 

Cond. Bas. Length 

£ 

a 

o 

CNl 

Postorb. Width 

Int. Orb. Width. 

Max. Width 

Upper Cheek Teeth 

Mand. Length 

♦ 



montana 

Silvhim, Kapupyg. ad. cf 

139 

72 

23 

26 

24 

65 

110 

13 


15 

,, Thana old S 

131 

73 

23 

27 

22 

62 

102 + 

12 

9 

14 + 

Kumaon, Takula ad. 

141 

76 

21 

27 

22i 

66 

108 

13 

81 

15 

,1 », ad. 

129 

74 

21 

27 

22 

60 

100 

12 

9 

13^ 


132 

72 

21 

25 

20 

62 

103 

12 

9 

14 

,, Almora ad. $ 

129 

69 

20 

25 

21 

61 

100 

12 

9 

14 

Simla, Dagshai ad. ^ 

135 

75 

12\ 

26 

23 

64 

104 

12 

10 

16- 

,, Chakrata ad. $ 

132 

74 

23 

26 

23 

61 

100 

121 

91 

14 

Kaugra old 

140 

78 

20 

27 

24 

65 ’ 

110 

13 

9 

14 

„ ad.<? 

134 

75 

23 

28i 

24 

64 ' 

103 

12 

9 

13 

,, oldish. $ 

127 

71 

19 

24 

20 

60 

98 

12 

10 

14 

Chamba, Ptikri ad. j 

137 

77 

20 

29 

24 

64 

108 

13- 

10- 

15 

,, Bara Tissa 

ad. (J 

128 

71 

23 

26 

20 

60 

96 

12 

9 

14 

,, Chal an Tissa 

ad. $ 

130 

74 

20 

27 

22 

60 

101 

12 


14i 

„ Charan Tissa 

ad.? 

123 

69 

24 

23 

19 

56 

93 

12 


14 

gfiffiihii 

Kandahar ad. ? (^ 

132 

69 

22 

23 

2H 

62 

100 

14 

m 

16 

« ad. ? > 

127 

65 

17 

23 

19 

59 

94 

12 

9 

14 

1 ) ad • ? ? 

124 

65 

18 

22 

19- 

57 

94 

12 + 

8 

14 

Wazaristan, Wano 

YR. ad. c? 

127 

67 

23 

24 

21 

58 

96 

12 


14 

Murree Hills, Kotli ad. ^ 

127 

72 

22 

26 

21 

59 

99 

12 

9 

14 

, , y , ad • ^ 

125 

72 

22 

25 

21 

60 

90 

12 

9- 

14 

,, ,, Gharial 

ad. ? 

125 

72 

20^ 

1 26 

21 

58 

j 99 

11 


13 


Vulpes Vttipes pusilla, Blyth. 

Vulpes flavescens, Blyfch, Journ.^ As. Soo. Beng,, vol. xxii, p. 681 (1853); 
Gray» Pfoc. Zool. Soc. p. 617 (1868), (not flavescens G-ray, 1843)/ 

Vulpes pusillus, Blyth, Joum., As. Soc. Beng., vol. xxiii, p. 729 (1854). 
Vulpes leuoopus, Blyth, Journ., As. Soc. Beng.i vol. xxiii, p. 729 (1854)', 
and vol. xxv, p. 443 (1866); Blanford, Mamm. Brit. Ind., p. 161 (1888),, and 
of subsequent authors. 

Vulpes persioa, Blanford, Ann. Mag. Nat, Hist. (4), vol. xvi, p. 810 (1876); 
ZooL of Eastern Persia, p. 89, pi. 2 (1876). 

Locality of the type of pusUla, the Salt Bange; of leucopus, Moultan; of 
persica, Shiran. 


^ Vulpes mlpes flavescens, a name which figures in the bibliography of 
Indian foxes, is a fox from N, Persia as large as montana and related to it- 
It occurs in two colour phases, the typical ‘fiavescent’ and the ‘red** ’The 
latter was named splendem by Thomas. That at least is my interpretatadh qf 
splendens. 
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Distribution : Throughout the more or less desert districts of N.-W. India 
from Bawalpindi to Bajputana, Bind and Catch and through Southern Balu- 
chibtan to Southern Persia and Mesopotamia. 

tSizo very variable but considerably smaller, sex for sex, than monfuna and 
a little smaller than yriffithii; general colouration very unifonn, apart from 
seasonal tdiangos, throughout the vast range of the race, never exlii luting iJu* 
*red’ phase in the winter coat, not very dilTorent from hoiuo skiiiH of the 
‘flavescent’ type of montam^ but much less black than the dark Kangra and 
Chainba skins of that race and never so silvered and hoary as in typi(*al 
griffitlni and with the ochreous or, bulty hue of the dorsal side niiich more 
extensive. The seasonal changes in colour are very marked as described below 
in the case of* the Salt Bange skins; but, in addition, when the coloured 
contour hairs are first shed the tint of the back may be dark greyish brown. 


In his first reference to this fox as flavescens from the Salt Bange, Blyth 
described it as ‘much brighter than Afghan skins, tints purer more contrasted, 
legs paler, redder, less black than montan(i\ A year later, when he named it 
pttsillus^ he said that it nearly resembles montana but is smaller. The name 
pusLUus has line priority* over leuoopus and, according to the rules of nomen- 
clature, should be preferred. 

In his description of leucopus Blyth quoted Klphinstone’s observation that 
the fox of the Western Hurriana desert is smaller than our fox (motilaua) and 
in one part of the^ desert has the legs and belly black, in anotlier vslnfic. 
Blyth based his species leucopus on a specimen from Moultan whicdi lie ilescnln'd 
as smaller than pusillus, light fulvous on the head and back, variegated wilJi 
black and white, the cheeks, sides of the neck, flanks the inside and inostdy 
the front of the limbs being white. Two years later he referred to the same 
species specimens from Hansi and Hissar, from a spot between Indiana and 
Perozepore and from Cutch. The specimen from Hansi had the belly black and 
the legs dark, showing Blyth the inappropriateness of the name Icufopus. 

The opinion expressed by Adams [Proc. Zool. Soc. (1868), p. 616]. that 

leucopus vynld turn out to be the same as pusillus was adopted by Blanford, 
who unfortonately chose the inadmissible name leucopus^ giving it full specific 
rank. Mivjart [Mow. Ganidoc (1890), p. 123] followed Blanford in this respect; 
but he was the first to detect that Blanford ’s persicus is a synonym of leucopus^ 
although he quite failed to see the close kinship between leucopus and typical 
Vulpes vulpes and wrongly affiliated it with V. corsac of Central Asia, which 
is related to ^ hengoXensis. With far more material than other authors were 

able to examine, I have been unable to distinguish leucopus from pusilla, I 
have however, seen topotypes of leucopus from Moultan. But specimens 
from Hissar winch Blyth referred to leucopus are inseparable from speeimens 
from the Salt Ha^e, the type-locality of pusilla. HevertlielesH as the i,al)U‘ 
of measurements shows, the skulls of Bind speciraons appear nmaller on the 
the Up^r Panjab. I believe the differeDcos to be 

mewiy individual. At all events the evidence that these small sneeimens renre- 

sent Ie«copt« IB quite toTOnclusive and the intorgradation is complelo. 

It i8 needlMS to attefopt to describe in detail the very largo number ot 

which T assign lo this race.^ A few will a<«ve 
to ilhastfiato tho individual and seasonal differenccR 

Bhattn in Hism 6.000 ft. (Col. Rtockley), November mb. Two skins 
^ uniformly rich oehreons, spangled 

mt^vrtosh above; flanks whitish; thighs estemally and lower sKIm 
showing a white hand with a black tip; tail oehroom 
a^e with Mack tipped hairs; fore leg dark, brownish to nearly black, with 
the toes pal^r; hmd leg below hock white in front, with a dark spot on the 
paw; under side ashy grey, with the chin white. ^ 

■ ^nge. 2.300 ft. Two later skins (Wells). March 26th, Q 

ftom ffissar, but a d'. March 28rd, is mneh less wel 

Mlonred above the tint being apparently faded with the close of the winter 

fr,’ t coat arH^y 

eiiDsnsui. In tho V the moult la not quite complete, the ochreous-brnwri 

^ of the being partially obscured by old deep brown 

11 ^ ttoat; the fore egs are tan. grizzled down the 

ftoni: fte fund 1^ are paler. In the the moult is completed, tlio eolour 
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above being ochreous brown, the flanks grey, the under side white as in the new 
coat of the 9 ? hut the feet are much darker. 

Chakdulla, Campbellpore, 2,000 ft., m the Attock district of the Upper 
Punjab (Stockley). A young ad. $, November 17th, closely resembles the 
Hissar series, but is not so hoary on the shoulders and thighs and has the 
fore legs pale yellowish brown, the hind legs nearly the same and not 
strongly contrasted with the fore legs as in the Hissar skins. This skin and 
a 9 fi’om Pot war W. of Eawalpmdi (Bingham), February, which is rather 
duller in hue, both from the extreme northern part of the range of pusiJla 
in the Punjab, differ strikingly, in colour from the skins identified as griffithii 
from higher altitudes in the Mume Hills a few miles to the east and 
north-east. 

Numerous skins from the following, amongst other localities, differ to a 
certain extent individually in the coloration of the upper and undersides and 
of the limbs and often considerably in accordance with the moult, but are 
indistinguishable as a whole from those above described from farther north. 

Kashmor, Mirpur, Khairpur in Upper Smd, on the right and left banks 
of the Indus (Prater);* Thar and Parker, Lower Smd; Bhuj and Nokania in 
Cutch (Grump) ; Jodhpur and Sambhar in Eajputana (Adams and Hume). 
Also a large number of skins collected by Sir? J. E. B. HotsOn at or near 
Khozdar and Turbat and Panjgur in Southern Baluchistan are indistinguishable 
from Indian skins; and the same is true of S. Persian skins, the type and 
topotypes of perstca Bl. from Shiraz, one from Chahanbar on the Persian Oulf 
(Hotson), one from the Karim Fiver, identified by Thomas as flavescens (see 
below), three from Baghdad (Cox and Cheesman) and one from Ctesiphon on 
the Tigris (Christy), 

The following are the flesh measurements in English inches of the largest 
and smallest and 9 examples from the principal districts arranged roughly 
geographically from north to south and westward; — 



Head and 
Body 

Tail' 

Hind foot 

Attock, Campbellpore ; 

yg. ad. $ 

20| 

15* 

S| 

Salt Range, Ava-; 

ad. t? 

221 

15* 

5 

»i i> >» 

ad. d 

21* 

144 

^ Si 

»» 1% 

ad. $ 

1:1* 

131 

5- 

>» 1* 

ad. 9 

20t 

14* 

5| 

Hissar, Bhattu 

ad. 

21i 

14 


»» »> 

ad. 5 

21f 

14* 

Si 

»» j* 

ad. 9 

m ' 

13* 

4| 

Rajputana, Sambhar 

ad.c? 

21f 

(11) 

5 

Upper Sind, Kashmor 

ad. rf 

21| 

ISf 

Si 

„ ,, Mirpur 

Sind Tar, Parker 

ad. S 

20 

12* 

4^ 

ad.? 

19 

12f 

Cutch, Bhuj 

ad.J 

20i 

13# 


„ Nokania 

ad. ? 

19-- 

12f 

4i 

Baluchistan, Wadh 

ad. t} 

22i 

17| 

Si 

- ,, Maud 

ad. c? 

22 

16| 

' Si 

,, Khozdar 

ad. $ 

22 

161 

Si 

„ Panjgur 

ad. $ 

20 

IS* 

‘ ■ Si - , 


^The ear is only slightly smaller than in montma, a trifle under in, 
on the average. 

Two* flefife-measured ad. S .skins from S. .Persia, one from Chahanbar 
(Hotson), otiier from the Kama' Biver, both localities ' being on the 
Persian Gulf, have the head and body 2S 1/5 and 221/5 in. respectively; 
and thbee adult S skhis from Baghdad (Co3t and Cheesman) are 21 1/6 in. 

The only recorded weights in English lbs. are as follows;— Kashmor, Vppet 
Sifid., 'ad. cJ ^ lbs.; Bhuj, Cutch, ad. d ^ lbs,; Ara, Salt Eange* 2 Q 
5J and 4J lbs. ^ ^ ^ , 

The flesh* dimensions show that this race is a little sinaller on the average 
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than griffithii and considerably smaller, sex for sex, than monfana. 
weights are also much less than in ^nontana. 

The skull measureirients entered below show a cornpl(‘te overlap in siiic 
between ptmlla and griffithii^ but a decided inforiorily on the average of 
pufdUa. One interestiiig point emerges, namely the comparatively dimiimtivo 
size of Roino of tho foxes over a coiiMiderable area of Upper Bind, 'riic 
physical conditions of the district must be less favourable to growth than 
elsewhere; and possibly these small foxes represent a distinct race, for which 
it might bo thought tho name leitooputf was available. But JUyth’s loealities 
for leucopus were Ferozepore, Jjudhiana, Haiisi iiiHissar, Moultan and (hitch 
and tho foxes in the Britisli Museum from Hissar, from Kashmor in Upper 
Sind, the nearest locality to Monltan, and from Cutch closely rcsemblo examjiles 
from the Salt Kange, whence the type of pufiilla came. The desert foxes of 
Eajputana are also rather small, intermediate in size between those from 
the Salt Bange and the smallest from Upper Sind. 


Cranial and Dental Measurements of the Ijarobst and Smallest 
AND 9 Skulls of British Indian examples op V. F. PUSILLA 

ARRANGED AOOORDING TO LOCALITY, 




5 

s 

ja 

n 

J3 

XI 



1 

Locality and Sex 

i 

PQ 

nd 

a 

o 

TJ 

& 

B 

0 

be 

1 S 

IS3 

Postorb. Wid 

'O 

.n 

u* 

0 

s 

Max. Width 

E-i 

M 

0 

a> 

A 

U 

u 

0 

Mand. Lengt 


H 

S 



U 




1 

D 

1 




Attock, Carapbellpore 

115 

62 

21 


16i 

53 





yg ad. 9 

21 

87 

11 

9 

12 

Salt Range (Oldham) 

127 


17 + 

24 + 

21 

60 

96 

12 



ad. cJ 

69 


13 

„ (M. Stuart) ^ 

108 

65 

20 







oia.? 

21 

m 

53 

84 

10 

8 

12J 

„ Ara (Stock- 

I 122 ' 









Icy) ad, ^ 

67 

23 

22 

19 

55 

94 

11 

8 

13 

„ ad.? 

117 

65 

21 

24 

20 

56 

90 


9 

13 + 

Hissar, Bhattu ,, ad. <5* 

124 

65 

18 

23 

19 

57 

96 

11 

9 

13 


117 

65 

19 

23 

20 

56 

88 

12 

9 

13 

ad 2 

,, ,, ,, au.. ^ 

Upper Sind, Kashmor 

114 

122 

61 

19 

20 

19 

18 

52 

87 

11 

8 

12i 

ad.c? 

69 

21 

20 

58 

94 

12i 

9 

14 

,, „ Wahl Pandi 










ad.c? 

110 

63 

21 

23 

18 

51 


11 

8 


,, „ Khairpnr 

108 

60 









ad.c? 

19 

21 

18- 

49 

82 

10 

8 + ! 

13 

. Rohri ad.2? 

105 

61 

22 

20 

m 

50 

80 

11 

8 


„ „ ad.$? 

Lower Sind, Umarkot 

102 

119 

59 

19 

20 

17 

48 1 

71 

10 

8 

iF 

ad. cJ 

63 

19 

21 + 

18 

57 

93 ; 

Hi 

9 

13 

C^tch, Bhnj ad. 

Rajpntana, Jodhpur 

' 120 

■ 112 

65 

59 

19 

22 

18 

52 

90' 

10 

8 

11 

ad.c? 

23 

20 

18 

53 

86 

9^ 

8 

12 

,, Sambhar 










ad-c? 

■ 117 

68 

21 

24 

m 

54 

90 

lOJ 

8 

12 

) > ff ad • 9 

! Ill 

61 

*23 

20 

18 ‘ 

52 

85 

11 

8 

12 

Baluchistan, Maud ad. c? 

‘ 125 

(64 ±) 

... 

25 

20i 

60 

96 

11 

9 

13 

if ad. $ 

! 110 

60 

m 

21 

17 

54i 

83 

11 

8 

12 + 

,, Wadh ad. <5 

,, Khoadar 

‘ 115 

65 

20 

22 


53 

... 

11+ 

8 


ad. S 

^ 123 

65 

19 

21 

18J 

56 


11 

8 


Panigur 










ad,S 

J 113 

... 

23 

20 ^ 

18- 

55 

86 

12 


13 
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Vulpes bengaleasis, Shaw. 

The Bengal Fox. 

Ganis hengaleyisis, Shaw, Gen, Zool., voL i, p. 330 (1800). 

Cams kokree, Sykes, Proc, Zool. Soc., p. 101 (1831). 

Ganis {Vulpes) indicust Hodgson, As, Res,^ vol. xviii, pt. 2, p. 237 (1833), 
(worn, preoec.), 

Ganis (Vulpes) rufescens, Gray in Hardwicke’s lllusir, hid, Zool,, pt. 2, 
pi. 3 (1833-4). 

Ganis chrysurus. Gray, Gharlesw, Mag, Nat. Hist., vol. i, p. 577 (1837). 

Vulpes hodgsonih Gray, Gharlesw, Mag. Nat. Hist., vol. i, p. 578 (1837), 

Vulpes xanthura. Gray, Proc. Zool, Soc. (1837), p. 68 (published January 
22, 1838; see Proc, Zool, Soc., 1893, p. 437). 

Vulpes hengalensis of all recent authors. 

Locality of types of hengalensis (from Pennant), Bengal; of kokree, Deccan; 
of indicus, India; of rufescens, India; of chrysuriis, liodgsonii and xanthura, 
Nepal. 

Distribution: The whole of India from the foothills of the Himalayas, 
up to 4,500 ft. at Kangra, to Cape Comorin and from Sind to Eastern Bengal 
(Bihar and Orissa) and even to Assam according to Blanford. 

Distinguished from Vulpes r)ulpes by the black tip of the tail, by the 
ears being the same tint as the nape or, when darker, never exhibiting 
the blackness characteristic of that species, by the presence of only two pairs 
of mammae instead of three, by the shorter, less luxuriant winter coat and 
the finer, closer pale speckling of the dorsal pelage. The size on the average 
is^ nearly the same as in V. v. pusilla; but the tail and hind foot are a 
trifle shorter. It is doubtful if there is any constant difference between the 
skulls of V, hengalensis and V, v» pusilla. They are frequently very dxfi&cult 
to distinguish; but the teeth of hengalensis are on the average smaller, the 
difference being more apparent to the eye than when expressed in millimetres^ 
and the nasals are usually broader in their posterior part. 

Notes on the synonymy: The fox described by Pennant as the ‘Bengal 
Fox’, which Shaw named hengalensis, was probably exported from Calcutta. 
Its locality may be fixed as the adjoining area of India, south of the Ganges. 
There was no precise locality for the type of kokree and no character to 
distinguish it from hengalensis was given. The type, ticketed the Deccan, is 
in the British Museum. Hodgson recorded indicus as occurring over the 
greater part of India. The t^e in the British Museum has no locality, but 
since the name was preoccupied for the Indian Jackal, the locality is of no 
moment. The next name rufescens similarly cannot be assigned to the fox 
of any definite locality. Hardwicke’s illustration, which is the type, indicates 
a specimen which had moulted the black and white contour hairs and was 
tolerably uniformly fulvous. The names clirysurus and xanthura were given 
by Gray to the same specimen, a fox collected by Cobbe in Nepal. The 
type is in the British Museum, the skin labelled chrysurus, the skull xanthura. 
The type of hodgsonii also came from Nepal. 

Colour of the dorsal surface very variable according to the condition of 
the pelage. When the coat is fresh and unfaded the dorsal surface and flanks 
are everywhere speckled with the whitish bands in the contour hairs, but 
the crown and the hack behind the shoulders are brownish, ochreous or buff, 
owing to iihe summit of the wool and a small area between the black tip 
and the white band of the contour hairs being one of those tints; but these 
tints are absent on the flanks, which are greyish and speckled, and mostly 
on the nape which is typically thus ccmtras^ with the back and crown; tbe 
muzzle is darkish but IJtee is usually a greyish black smudge in front of the 
eye; the throat is white, the chin sometimes fuscous, and there is often a fuscous 
(X)llar on the hind throat and a good deal of buff on the fore breast and axillae; 
the belly is white but the base of the tail below, the anal and gmtal areas 
and the backs of the thighs to the hocks are ochreous or rufous; the band feig' 
in front below the hock is whitish or some pale shade and the M'S' 
rufous from the elbow externally, but greyish with a varying amount of, black 
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down the front usually to the wTist; the tail is mostly darkish giey owing to 
the black and white contour hairs which form a good brush, the black being 
dominant at the end to fonn the black tip. When the pelage is m moult or 
approaching it and the hairs are dead or dying the chaiactenstic colouring 
described above fades away. 

Although the large number of specimens collected by the Mammal burvey 
suggests that this species may be represented by a few local races, as inignt 
be expected from its wdde distribution and varied environment, the insumciency 
of series of skins collected at the same time of the year in different locahties 
and the considerable individual variation in skms and skulls from the saine 
locality make the definition of local races impossible for the present. If 
further material shows they can be established, koTtree will come in for the 
Southern Deccan form, ohiysurus for the Northern Nepalese^ form and heyi- 
galensis itself for the form from the central plains of India south of the 
Granges. 

Some individual and seasonal variations in the species may be shown by 
brief reference to a few of the skins collected for the Survey in the principal 
districts. 

BahgowTiie in Darbangha, 150 ft. Ten skins collected by Baptista between 
July ‘29th and October 21st. No two are quite alike in every respect, the 
extremes being collected on consecutive days, July 29 and 30. One, July 30, 
is a dark fox with the brown of the crown and back conspicuously spfeckled 
with black and bufi, the flanks grey, speckled with black and whiter the 
chin and throat white, a blackish collar on the hind throat, breast bu^, 
and abdomen whitish; inguinal region and back of thighs deep brown; hind 
leg below hock in front w’hitish, with the paw dusky; fore leg deep brown 
above externally, speckled black and grey down front. The other, July 29, 
is in poorer coat and much paler, with the contour hairs more scanty, ^ so 
that the black and white speckling is much less in evidence; below the hind 
throat has hardly a trace of the collar, the breast is much paler huflE; the 
inguinal area and the legs are rusty ochreous rather than browii and there 
is less pigmentation down the front of the fore leg. The remaining specimens 
are in varying degrees intermediate between these two. 

Haldibari, just south of Sikhiin (Crump), an adult 9> April 13th, is 
moulting, the coat being thin on the body and tail and bleached so that 
the colour is a little paler than the palest skin from Darbangha; the belly 
is nearly naked in preparation for suckling. 

Kangra. An adult 9 collected by H. Whistler at Hamirpur, 2,000 ft., 
is undated, but evidently in winter coat, which is full, and soft and 37 mm. 
long; the general colour is very much as in the darkest of the skins from 
Darbangha. Another 9 from the Kangra Valley (Wells), 2,000 ft., March 28th, 
has the same coat but is rather paler than Whistler’s skin, with the black 
hair still less abundant, the collar smaller, the breast less richly buff, the 
inguinal repon and back to the tbigbs paler ochreous and the fore leg with 
much less black down the front. A third 9 from G-opalpur, 4,500 ft. (Wells) 
March ISth, is like the last in colour below and on the legs, hut the coat 
is not so full as in either of the others, despite the greater altitude, and 
the colour of the back is yellower and less speckled with black and white. 

Gwalior. A series collected by Byley O’Brien at Binganj, October-Novem- 
ber, consists of mostly darkish, rich coloured skins tolerably closely resembling 
the darkest skins from Kangra and Darbangha but with the coat, owing to 
the season, fuller and longer than in the latter. 

Sind (S. H, Prater). An ad. ^ from Gangra Mithi Tal, Thar Parkar, 
October 4th, agrees in colouration with the average of the series from Dar- 
bangha. An ad. c? aud 9 from Mirpur in Sukkur, March 26th and 27th, are 
in moult and faded, showing only a pale bu% wash on the fore quarters and 
a more ochreous tint on the rump, the flanks are pale grey or dirty white, 
and there in little specklinjg on the fore legs. The 9 which was suckling 
has the abdomen covered with short red hair. A 9 from Khot Diji in Khair- 
April 10th, although in better coat is a close match of the two Sukkur 
skins. Another, 9 from Gambat in Khairpur, April 15th, has hardly a 
trace of buff or ochreous above, merely a faint wash on the hind back but 
the dorsal sfurfaoe and flanks are darker than in the other March and April 
skine from Sind owing to there being more black in the contour hairs. 

Deccan. Bharwar, 2^600 ft* (ShorSridge). An ad. 9, January 8th, in good 
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coat, about 30 mm. long, has an ochreous wash down the back, spangled 
with white but with no black tips to the contour hairs, so that the dorsal 
colouration is paler than usual ; the ears, however, are exceptionally ^ dark 
and more strongly contrasted wdth the head and nape than is normally the 
case; there is a small darkish collar on the hind throat and some ochreous 
on the breast, ^is specimen has the belly moulted for suckling, a condition 
which in more northern specimens occurs later, at the end of March or begin- 
ning of April. An ad. c? from the same locality, 1,900 ft., Depember 21st, 
is very like the 9 but has some black speckling in the coat. 

Kiirnool (Baptista). An ad. J from Biguvameta, April 25th, has a thin 
short faded coat of dead hair with no wool and a pale grey sepia wash, 
speckled with buff, on the back. An ad. 9 from Malakondapenta, May 19th, 
also has a thin short coat with no wool, but a brownish w^ash on the back 
and the shoulders and nape speckled black and white. 

High Wavy Mountain in Madura, near the borders of Travancore (S. H. 
Prater). Two, June 8th, are in faded, thin summer coat, showing no dis- 
tinctive chaiacters. They are w^orth recording as the most southern examples 
of the species procured by the Siuwey. 

Flesh measurements in English inches of the largest and smallest c? and 9 
specimens, where known, from the principal districts, are as follow’s : — 



Head and 
Body 

Tail 

Hind foot 

Darbangha 

ad.c? 

21i 

Ilf 

5 

i) 

ad. 

20i 

lOf 

*•« 


ad.? 

20 

10{f 


Kumaon r 

ad. c? 

20| 

m 

4f 

>» 

ad.cf 

m 

Hi , 

41 

Kangra 

ad. $ 

23i 

Ilf 

4f 

Gwalior 

ad-d* 

24i 

12f 

• 4f 

1 ) 

ad. 

21% . 

Ilf 

4f 

ff 

ad. cf 

22% 

13 

4f^ 

Sind, TharParkar 

ad.? 

19f 

12f 

1 *** 

,, Mirpur, Sukkur 

ad. c? 

17f 

9i 

4 

» » > » >» 

ad. ? 

I8i ■ 

llf 

4f 

,, Gam bat, Khairpur 

ad. ? 

19S 

Ilf 

4f 

Deccan, Kurnool 

ad. ci* 

19i 

12 

4f 

)> 11 

ad. ? 

20i 

12, 

4f 

„ Dhaxwar 

ad. cf 

20J 

12 

4i 

ff 

ad. ? 

20 

14 

4f 


, The aiverap length of the ear is 3 in. 

The weight is from about 6 to 8 lbs. in .adult males. 

, The measurements are on the whole tolerably uniform throughout -the 
range of the species; although the single measured specimen from Eangra and 
the specimens from Gwalior, of which only the Urgest and smaller male^ 
are entered, appear to be larger than those from other districts. But since 
this is not borne out by any sup^ority in the, si^e of the skulls, I susp^ 
it “is due to the ‘personal equation’ of the collectors. The exceptionally small 
ad^^t cJ from Mirpur, in Sind, is referred to below under the skufc ’ ’ ' 

}' I ' 
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Skull Mk^sueembnts of the Largest and Smallest Adult c? and 
9 Specimens, where known, from each of the Principal Districts. 


Locality and Sex 

Cond. Bas. Length 

Zygom. Width 

Postorb. Width I 

Int. Orb. Width 1 

Max. Width 

Upper Cheek Teeth 

Maud. Length 

*8 

o. 

8 

H 

Nepal (cArysurus type) 
ad.c? 

(117i) 

68 

18 

22 

20 

52 

90 

10 

8^x10^ 


„ ad. ? 

110 

63 

22 

21 

21 

49 

... 

9 

8 xlO 


Darbangba ad . S 

117 

68 

20 

23 

19 

51 

91 

91 

8 xll 

ii 


116 

69 

21 

24 

20 

53 

89 

9 + 

8 xll 

11 

„ ad,| 

110 

65 

20 

21 

17i 

49 

84 

9 

8 xlOi 

11 

u $ 

104 

59 

20 

20 

18 

47 

80 1 

9 

8 xlO 

11 

Kumaon ad. S 

114 

66 

19 

23 


52 

90 

10 

8 xll-! 

12- 

*, ad. S 

106 1 

60 ' 

20 

20 1 

18 

48-' 

m 

9 

8 xlO 

11 

„ ad. £ 

109- 1 

63 

22 

23 

18 

50 

85 

10- 

8 xll- 

12 

Kangra, Gk)palpur old.$ 

111 

64 

20 

21 

17 

50 

87 

9 

7x9 

10 

,, Hamirpur 

old. § 

108 

62 

20 

19 

19 

48 

82 

10 

8:^xl2 

12 

„ Valley old. £ 

103 

57 

21 

19 

17 

46 

76 

9^ 

8‘xlO 

11- 

Gwalior, Bingaoj ad. S 

115 

65 

22 

23 

19 

52 

87 

9 

8 xlO 

10| 

,, ,, ad. 5 

108 

62 

20 

20 

17 

50 

82 

9 

7|x 9^ 

11- 

]) >> ad . £ 

no 

58 

18 

18 

16 

51 

83 

10 

8 xlO 

11 

Sind, Thar Parkar ad. S 

(ni±) 

64 

21 

22 

18 

50 

84 

9 

8 X 

11 

„ Mirpur, Sukkur 

ad. S 

92 

59 

20 

19 

16 

40 

70 

8 

6 X 8| 

10 

»» >j 9 t ad. £ 

105 

60 

19 

20 

18 

47 

80 

9 

7x9 

10 

„ Gam bat ad. £ 

102 

SI 

18 

18 

15i 

■ 46 

76 

9 

7x9 

10 

,, Kot Diji ad. £ 

100 

56 

19 

18 

15 

46 

76 

9- 

8x9^ 

lOi 

D^can {jkokree type) 

ad. £ 

! 103 

53 

20 

19 

16 

46 

79 

9 

7x9 

10 

„ Kurnool ad. s 

' 110 

61 

20 

20 

17 

52 

85 

10 

8 xlO 

104 

„ ,r ad. $ 

1 115 

61^ 

^19 

20 

17 

... 

89 

10- 

8^x10 

11- 

„ Falkonda Hills 
’ , ad, 5 

1 108 

57^ 


19 

17 

50 

84 

9i 

8 xlO 

10 

DhATwar ad. ^ 

•(117 db) 

62 

19 

18 

16i 

r 50 

86 

9 

8 XlO 

11 

ad.£ 

1 107 

61 

19 

19 

161 

r 49 


9 

8 xlD 

... 


facts c(Miiieot 0 d with this table stand out as particularly instructive 
instances of individual variation in the skulls of this fox. The first is the 
difference in the size of the teeth exhibited by the two 9 skulls from G-opalpur 
and BCamirpnr in Kangra. Both are old with the teeth about equally worn, 
yet the first upper molar (m^) of the skull from Hamirpur, collected by Mr. 
H- Whistler, is wider than the same tooth in any other skull of the species 
I have seen. In the Gopalpur skull, on the contrary, that tooth is rather 
exceptionally small. Its lower camassial (m^) also is considerably smaller 
aian in the skull from Hamirpur. In the third 9' Kangra skull the teeth 
are about average in size and intermediate between the other two. 

The second point is the exceptionally small size of the ad. S' skull from 
Hxrpur, Sukkur in Sind. It is hardly longer in condylobasal length than 
Blanlord’s {V. cana) from Baluchistan, although much more robust, and 
is much shorter than the 9 skull from Mirpnr collected at the same time 
by Prater. The S shull must be regarded as that of a dwarf,^ and 


^ B wiH be nettiemberod that scaae of the skulls of F. vulpes pusilla from 
Sind are exceptionally small. 
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the dwarfing has affected the upper carnassial and the first upper molar 

(m^) as well. The other cJ skull from Sind, from Thar Parkar, has an esti- 
mated condylobasal length of 111 mm. which is the same as the average of 
6 c? skulls from Gwalior, and of 6 cf skulls from Kumaon, but the average 
of 4 skulls from Darbangha is li6 mm. 



Fig, Skull of type of Vulpe^ cdna from Gwadar. 

B, Skull of dwarf ^ of bmgiHensis from Sukkur, Sind, 

0. Skull of normal 9 Vulpes^ bengalensis from Sukkur, Sind. 

All xj. 

Vutpes caaa, BlanL 

BnANFoun’s Po.v. 

‘The Small Afghan Pox of GrifiSth% quoted but wrongly identified by Blytb, 
Joum,, As. Soc. Beng., vol. xiv, p. ^4 (footnote) (1845), ' " , * 

Vulpes canus, Blanford, Joum^, As. Soc, Bmg., vol. xlvi, nt* % p, 891' 
(1877); Sclater and Alston, Proa. Zool. Soc., p. 392 (1878). * " ‘ ^ 
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Vulpes cana, Blanford, Mamm. Brit, hid., p. 150 (1888) ; . OgneVj Ann. 
Mus. Nat. Hung., vol. xxiii, p. 238 (1926). 

- Vulpes cana var. nigricans, Sbifckow, Zool. Am.^ vol. xxxii, p: 448 (1907)., 

Locality of the" type of cana, Gwadar, Baluchistan; of nigricans, Bokhara' 
in Turkestan. 

Distribution: Baluchistan, Afghanistan, N.-E, Persia (Khorassan) and 
Tiukestan, 


Distinguished from V. bengalensis by its smaller size, much fuller, softer 
and more luxuriant winter coat and by its very different colouration; the 
coat when fresh exhibiting on the back none of the black and ochreous or 
buff or white close speckling characteristic of bengalensis. The contour hairs 
of the back, which vary from *45 to 65 mm* in length, have an extensive 
black tip and an extensive silvery subapical band; the thick wool, varying 
from 36 to 45 mm. in length, may be grey «r lighter or darker ochreous at 
its summit; the muzzle is darkish, with a conspicuous black smudge in front 
of the eyes ; the crown and cheeks to a varying extent silvery ; the ears 
blackish grey; the flanks and under side are hmstly white, but the chin 
may he blackish and there may be some infuscation on the land throat and 
some buff on the breast; the tail is mostly' grey, overcast with the extensive 
blackness of the tips of the contour hairs ranging from 65 to 90 mm. long 
and forming a voluminoui^ black-tipped * brush ; the legs are mostly darkish 
grey, with some black, the -ends of the digits are whitish, but sometimes 
the legs have no black and ^re mostly ochreous and cream. 


There are four skins of this species in the British Museum. An ad. 
collected by Sir J. E. B' Hotson at Turbat, Keeh, Baluchistan, on December 
13th, has the summit of* the wool of the hack grey, with an ochreous wash 
in it on the nape; the legs are blackish grey; the forehead and cheeks 

silvery. Blanford’s type taken 16 miles from Gwadar, near Kelat, Baluchis- 
tan, differs in having a faint ochreous wash down the back, which is more 
silvery, less overcast with black; the, legs paler grey and the forehead and 
cheeks less silV;^ed. A skin from Kandahar, Afghanistan, has a richer 

ochreous wash 4own the back than the type. A skin bought in Peshaw^ar 

and said to Aave come from Bezaur, N.-W,. E. P., is still more richly 

c^hreous on the back than ^le Kandahar skin, and the legs are very pale, 
fore leg being creamy grey down the front, ochreous behind and the 
nmd leg e^reous aboVe the hock, instead of grey, and in front below the 
hoek cream (the paws • are missing). 

^ specimen collected at Turbat is the only one of the series measured 

m to -h^ and body, 16 in.; tail, — hind foot, 4 in.; ear, 3} in. 

^ tot the ear is almost as long as the hind foot and is 

long and therefore relatively considerably longer than in 


^ bengalensis but is smaller 

am, to two examined, is muscularly less well developed, the 

ri^ss fcammg a wide lyriform area. The carnassial teeth also are 
As thp measurements show these teeth (pm* and m ) are 
m M in the biggest skulls of bengalensis and actually larger* than 

to to smallearfe dw^ed <5 skull of this species from Mirpur in Sind. The 
fltot upp^ tooiar is also a trifle larger than in "that skull and very 

neariy if Bot toitverage size of other skulls. But a comparison between 

to gemssA to dwarf cf skull of bengalensis from Mirpur and 

^ough toy are all of approximately the same 
^ skull is moi'e strongly developed, being 

^ zygonmia and across the muzzle at the canines. A notice- 
between the two skulls of cana is seen in the nasals 
sWf tom Turhatr'are exceedingly narrow behind whereas in 
sm himdm, altough* hot so ■br<^d as in the average ^ 


^ ito- 
'Is 'ai’itot' 


iapif ^ SSa. 
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Vulpes ferrilata, Hodgson. 

The Tibetan Desert Dox, 

Vulpes fernlatus, Hodgson, Journ,, As. Soe. Bengal, vol. xi, p. 378, pi. 
(1842); Blanford, Mamm. Brit. Ind., p. 155 (1888); Bonhote, Proc. EooL Soc., 
p. 303, fig. , (skull) (1905). ^ : 

7 Canis^ eckloni, Przjevalski, Third Journ., Centr, Asia, p. 193 (1883), 
(now. nud.).^ 

7 Alopex eckloni, Matschie in Filchner’s Exped. China and Tibet,' ZooL, 
p. 171 (1907). 

Locality of type of ferrilatus, near Lhasa; of eckloni, Mongolia. 

Distribution: Tibet, Nepal and the Upper Sutlej Valley, 

Hodgson’s skins from Nepal and a living example from that country exhi- 
bited in the Zoological Gardens, all referred to below, may have been brought 
to Nepal from Tibet. Stoliczka’s record of the species from the Upper Sutlej 
(Journ., As. Soc. Beng., xxxvii, pt. 2, p. 5) may be due to an erroneous 
identification of a specimen of V. vulpes montana, although it was associated 
with some typical Tibetan species. 

Distinguished from the previously described species by its relatively much 
smaller ears, its shorter tail, its very thick but comparatively short and rather 
wavy winter coat and by several striking differences in the skull and teeth. 
Coat consisting of an intimate mixture of the contour hairs, which have a 
pallid sub^ical band, and the wool, .the two being approximately equal in 
length and varying in length from about; 25 to 40 mm., no doubt in accordance 
with the winter date; but interspersed in this coat, sometimes very sparsely, 
sometimes tolerably abundantly, are numbers 'of longer, fine black hairs up 
to 50 mm. or more in length. General colour -^bove from the head on to 
the root of the tail ochreous from the tint of the^tips of the contour hairs 
and the summit of the wool, speckled by the pa-llid areas of the contour hairs 
but hardly appreciably ' darkened by' the long erect black hairs ; the head 
often not so bright, 'greyer; the muzzle with no tr^ce of a fuscous patch 
in front of the eye/ the ' ears not sharply con traced with the nape, but 
sometimes a little' darker; a clear buff patch behind the ear. Sides of the 
neck, fianks and thighs hoary; tail dark grey, mixed black and white sometimes 
w'ith a huffy tinge above; the tip extensively white; hind leg ochreous above 
the hock and down the back of the metatarsus; wMte in front below the 
hock; fore leg from -ihe elbow .ochreous, or’ palish buff with white paws 
and sometimes a fuscous patch on the wrist; upper lip, chin and the rest 
of the under side w4ite, vnth the white of the hind throat set off on each 
side by a large fuscous patch. 

This description is taken from six specimens in good coat, namely a 
recently received, mounted specimen from Tibet (B. Ward) ; two lectotypes 
from Lhasa (SCodgson), one from Eastern Central Tibet (Thorold) and two 
ticketed Nepal (Hodgson), Two younger skins, ticketed Nepal (Hodgson), 
are paler, either greyer or huffier than the rest, not so ochreous. But a 
skin from the Karo La Pass, 16,600 ft. is in full moult and differently coloured. 
Most of the contour hairs of the bark are shed, those that ^remain having 


^ This name was given by Przjevalski apparently to . the Steppe Fox he 
identified as Cams dorsac in 1875 in his Mongolia and the Land of the 
Tongouts. According to ^ Delmar Morgan’s translation of this work, vol. ii, 
p, 211, 1§76, Przjevalski referred to this fox as occurring over the whole of 
Mongolia, Kansu, Kpkonor and Tsaidan, being especially plentiful in the 
plains round Kokonor, But he secured no specimen and merely recorded what 
he knew of, Ha habits; and^ no description was giveh ’^en he altered the 
determination and named the fox Cams- eckloni- I should, not have quoted 
the name ^ in ""ibk connection but; for the reference to, it as Vulpes ferrilatus 
eckloni hy Ognev, who presumably took his^ opinion from Matschie ’s identi- 
fication, of ecjdcmi and his. comparison of it with ferrilatus. Matschie, howjever, 
Assigned eckloni to the -genus Alopen of which, the type, is lagopus, 
has ^jQpd deal ‘of resemblance to^ in skull characters. On titie^ dth^! 

ham3Lm the, whole Vulpiire. seri^ of species it„ would^ be impo^ihle tin 
two tdth "the skulls rhore different than tagapus and ferrilatCi, 
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deSid shrivelled tips ; the wool is close and niatted, about 25 mm. ; the general 
colour is browner, not so ochreous and is conspicuously more blackened^ by 
the long black hairs; the tail has no contour hairs but is covered with soiled, 
felted wool. 

None of the above described skins is dated or was measured in the flesh; 
but the following are the dimensions in English inches of ^ the specimen 
mounted by Bowland Ward ; head and body, 26|' in. ; tail, llj in. ; hind foot, 
5 in.; ear, 2 1/6 in. The ear of the skin from the Karo La Pass, when 
softened, was 3 mm. longer. 



Pig, 3,— A. Skull of ad* ^ of Vulpes ferrilata from Karo La Pass, Tibet. 

B. Krtmt «ttd of jaws of the same from G-yang-tse, Tibet. 

C, The same of Vulpe$ imlpes montana from Takula, Kumaon. 


Laddeniallf these meastiMments disprove Blanford*s statement that 7. /«m- 
wto IS less in size than F. i>ulpes montana; but they show 

tail, withotit the hsur, is less than half the length of the head and 
Dim, mscead of over, and that the ear is about 1 in. or more lower. These 
di^m>ces also distingnish F. femlata from F. hengdlenm and F. cana. 
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The very remarkable skull of this fox, which in its development is an 
extreme exaggeration of the Vulpine type, w^as unknown to Blanford and was 
first described by Bonhote who pointed out many of its peculiarities. The 
skull is longer in its condylobasal length, and in' the length of the mandible 
and of the upper cheek-teeth than any of the skulls of V, v. montana I have 
seen; hut the difference is due to the exceptional length of the jaws, the 
cranial portion, although it has rather wider zygomata, being actually shorter 
on the average. The jaws, however, are not only longer but narrower, 

being actually narrower by about 3 mm. above the second premolar than in 
a large skull of montana^ but they expand above the canines where^ the width 
is about the same as in montana. The forehead is concave from side to side 
owing to the uplift of the postorbital processes. There are also differences 

in the teeth, the most noticeable being the extreme length of the canines in 

ferrilata in which the upper canine, when fully erupted and unworn, is 6 mm. 
longer down its anterior edge than the corresponding tooth in montana.^ 
The lower canine is similarly higher and the upper premolars to pnP) 

and the lower premolars (pmj to pmj are longer from back to front; but 
whereas the upper camassial (pnP) and the lower carnassial (m,) are 
subequal to those of montana, the first upper molar (m^) of fernlata is smaller. 
From these differences it results that in ferrilata the height of the upper 

canine exceeds the combined lengths of the upper carnassial and the &:st 
molar, as set in the jaw, and that the third upper premolar is longer than 
the first molar. In montana, on the contrary, the canine is much less than 
the other two teeth and the third upper premolar is shorter than the first 
upper molar. 


Cbanial and Dental Measubbments of the available skulls of 
VULPES GAN A and VULPES FERRILATA. 


Name, Locaxitv and 
Sex 

Cond. Bas. Length 

Zygom. Width 

Postorb. Width 

Int. Orb. Width 

Max. Width 

Upper Cheek Teeth 

Maud. Length 

t 

% 


Vulpes cana 











Turbat, Baluchistan 











ad. ^ 

91 

50 


18 

13 


69 

10 

7ixl0 

11 

Gwadar ,, ad, 

Vulpes ferrilata 

89 

SOi 

18 

19 

13 

41^ 

67 


1 6^^ 9 

11 

(Nepal) ad. ^ 

152 

86 

24| 

27 

25 

75 

124 

13 

84x12 

IS- 

Tibet, Karo La Pass ad. ^ 

' 145 

83 

26 

24 

23 

75 

118 

13 

84x11 

IS 

,, Gyangtse ad. 

„ E. Central 

145 

82 

24- 

24 

25 

70 

116 

135 

74x12 

15 

yg. ad. 

144 

(72±) 

22^ 

21 

22 

71 

115 

13 

8 xl2 

144 


Of the sWOEs of ferrUata entered on this list the first bracketed Nepal 
came from a living specimen presented by the Maharajah of Nepal to the 
present King Edward, when Jhince of Wales. It has no skin and its locality 
is doubtful. The one from the Karo Da Pass, collected by Col. Waddell, 
was figured and described by Bonhote. The one from Oyangtse, which has 
no skin, was received from Col, F. M. Bailey and the one from B. Central 
Tibet was presented by Mr. W. Thorold. 


. ^ Bonhote recorded the canine of the skull from the Karo Da, 

29 mm. and that of his type of waddelU as 20 mm. The latter is correct; 
but the former number is a misprint for 25, 






THE SNAKES OF DEOLALI. 


With Notes on their comparative OsTEOEotrY and pbcuuarities 

OP Dentition. 

BY 

A. G. L. Fraser, i.m.d. 

Part I. 

{With 2 plates and 2 text-figures). 

Introduction. 

This paper is the outcome of a study, which in its initial stages 
had been restricted to identification, with a view to listing the 
families and species appearing from time to time in this locality. 
For this purpose a collection was begun in Deolali. When the 
limits to the numbers of the prevailing local species seemed to 
have been reached and no further fresh material was forthcoming, 
the study was amplified so as to include the more important 
features connected with the differences in the osteology and denti- 
tion of those members of the sub-order Ophidia met with in Deolali. 

. The work undertaken has occupied the greater part of the 
author’s leisure period for a little over two years. The results 
have amply repaid the time and labour involved and the study 
itself has afforded much instruction and entertainment. It is 
thought that the data collected and now pi'esented may serve some 
useful purpose by their publication; as the subject is one in which, 
but few are seriously interested. Further the existing literature 
available on the points of osteology and dentition is scarce — some of 
the publications having been long out of print — and hence so 
costly as to put them beyond the reach of many, who perhaps 
would become interested w'ere they able to procure such books for 
reference. Again the necessity for surveys of this kind need 
hardly be emphasised, as they not only furnish a more intimate 
and permanent record, but add considerably to our knowledge of 
the dfstribution of the various species. 

The siAject has been approached from the view-point of , an 
interested' student and amateur field worker. By combining the 
study of sufih authoritative publications as have been available 
along with the first-hand information found in the field, the writer 
has endeavoured to gather as many practical data as possible about 
those animals. 

^ the bat^ oomprdieaiudon of the text of this paper, it was 
ocswttmed %dvie»hfe to support it with. many fllustrations. No 
I® WWetiBary fig/ taeir profdseness, as without these aids 
1 * WtwW he mswable for the reader to readily follow and appre- 
ckto the 3Mfi*ilotogw«l,ohart»tem hnd 'more especially ihe diW- 
gent feature ecneiang and “helping toward separating out the 
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families^ genera, and species. Great care has been exercised in 
the correct delineation of the peculiarities both in the case of the 
skulls and vertebrae, by enlarged scale drawings in black and 
white, featuring all the details in the original bones. These,, 
again, have, been photographically reproduced so to make the 
final pictures look quite natural. 

This paper will deal with a total 22 species belonging to four 
families,' which have so far been investigated on the points of 
external characters. The osteology and dentition of 20 of these 
havfe been dealt with and will be found described in the notes 
which follow^ For purposes of comparison 2 species extraneous, 
to Deolali have been included in the total shown’ above. Of these, 
one is from. Bengal' and the other from Mahableshwar (Deccan). 
The-Jatter one was imported into Deolali under peculiar circum- 
stances and vrill be referred to again later. 

A table has been compiled showing the cranial and vertebral 
column measurements of the species described. This table also 
shows the ratio of growth occurring in skeletons ’ of specimens of 
varying length and ages. As regards the vertebral column, it 
has been found possible to group the snakes according to ’ the 
differences noted in the formation of their vertebrae. This verte- 
bral grouping is of great interest, and the table of variations depicts 
the natural series into which they fall. 

The literature which has been studied will be fully' quoted at 
the end of this paper, but special mention must be made of three 
valuable publications from which great help was derived: — (1) A 
Catalogue of Saal'cs in the British Museum^ by Dr. G* A. 
Boulenger (1893-6), ‘vols. i, ii and hi; (2) The TJianatophidia of 
Vn&a; by Col. F. Fayrer (1872); and (3) Animauoi venimeux et 
Venins, by Mme M. Phisalix (1922), tome ii. The first of these 
was peirtised .at the Bomba;y NaturaP History Society library rooms, 
Bombay, in an incomplete way during the brief respite of a few 
hours while on a short visit to that city. The two latter were 
m^de available for study through the kindness and cdurtesy of Mr. 
S. H. Prater, Curator of the Bombay Natural History Society, to 
whom the author is indebted for the privilege. The book How to 
identify the Snal^es of India, by Col. F. Wall, c.m.O., has 

been found particularly useful and a very excellent practical guide 
to the identifications of snakes" from their scale forir£ation. The 
synopses and keys furnished therein are reliable aids to students, 
especially for’ those who have not the time for the labour involved 
in reducing to skeletons the spe'cimens they wish to differentiate 
in a complete way. ‘ ‘ 

GEOGEAPHIOAIi LOCATION^ METEOROLOGY AND PHYSICAL FEATURES ' 
OP THE Station. . , 

Devlali or Deolali, the latter name is more popularly used, is 
a small Military Cantonment in the Nasik Civil Collectorate of 
the Bombay Presidency. 

' 'The height above tke mean sea level is from 1,^ to 2^B00'ft* 
The average .rainfall is 3G in. The monsoon months are June, 
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July, August and part of September. The hottest mouths of the 
year are March, April and May, with the maximum shade tem- 
perature fluctuating between 100 and 110 '’F. The coldest mouths 
are December and January, when the minimum shade readings 
vary between 44 and 60®F- ; the average mean being about 86°F. 
Dry and Wet bulb registrations show a marked humidity during 
October. 

The topography of the country in the environs is undulating in 
character. On the south side lie the Thai Ghat extensions running 
east and west. The land is for the most part under cultivation, 
and is intersected by deep tributary 'Nallahs' draining into the 
river ‘Darna’, which meanders through east of the Cantonment 
in a north-easterly direction to a point some ten miles east of 
Nasik City, where at ‘Darna Sangava’ it joins the sacred river 
Godaveri, 

In order to obtain precise data as to the Ophidia present, 195 
specimens collected over a period from December 1932 to January 
1935 were examined and revealed evidence of 4 families and 20 
species in an area roughly comprised within a 5-mile radius from 
Devlali Railway Station (G. I. P. R.). In this area lie the villages 
of Bagoor, Wadner, Nanegaon, Vehitgaon, Sansari, Deolali, 
Shigwa and the Nasik Road sector. 

Included^ in the previously quoted figures is a collection of 
45 snakes kindly sent to me by Mr. Fenton-Bailie, House-Master, 
Barnes High School, Deolali. His collection contained of the 
knovm poisonous groups fatal to man, 2 Cobras, with several young 
ones, 4 Kraits, 5 Saw-scaled Vipers (Phoorsa), and 1 Russell's 
Viper. All of^ his specimens were gathered in over a period of 
several years in the precincts of the Barnes High School, which 
is within the area specified, 

A second ooUection belonging to Rai Sahib A. G. Gokhale of 
the Government Distillery, Nasik Road, who very kindly accorded 
me facilities for viewing it, contained 1 additional species labelled 
Polyodontophis collaris. There was neither time nor opportunity 
for closely examining the basic characters of this specimen. The 
particular label affixed to it is at variance with the habitat cited 
by authoritative writers on the subject, who show the distribution 
as H im alayas, Bengal, Assam (Wall, F., 1923)i; Himalayas and 
Assam (Phisalte, M., 1922).^ Rai Sahib Gokhale is himself un- 
certain as to its identity. The colour markings correspond with 
those of Polyodontophis suhpunciuius and 1 specimen of this 
species had^ already been secured in Deolali. As the specimen had 
been in spirit apparently for a very long time, no reliance could 
be placed on the colour. This collection however is excluded from 
the numbers personally examined, and it is mentioned only to 
show that, with otie doubtful exception, it agrees with the findings 
at Deolali. ® 


to the Snakes af India, by Col. F. Wall, o.k.o., 

Anmam et Venins, by kme. M. Pbisalix,’ 1922, tome ii. 
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The listed series tabulated in this paper can be considered as 
fairly representative of the types met with in the area, but of 
course cannot be so comprehensively complete as to include the 
whole of the Nasik Civil Collectorate. The hilly tracts of the dis- 
trict possibly do harbour other species. If the Deolali findings 
are compared with those ascertained by CoL Gharpurey, i.m.s.,^ 
to be in Ahmednagar, in the adjacent Collectorate, the list for 
that area shows 1 added species, namely, Eryx johnii, whereas 
Polyodontopliis subpunctatus and Dryophis myoterizam, which are 
rare snakes here have not been encountered by Col. Gharpurey, 
Except for these differences the two lists are identical. 

General Morphological Features. 

As a preliminary to the systematic description of each snake, 
it is necessary for our purpose, to give a brief synopsis of the 
general Ophidian characters as also the peculiarities which help to 
separate out the families and species, terrestrial, arboreal and 
aquatic; and so serve for their identification and classification. 

A, Common Characters. 

(1) The endoskeleton is encased in a scaled exoskeleton, which is devoid 
of any appendicular parts. 

(2) The bodies are all elongated, but vary in shape and size. 

{a) They may be of uniform rounded thickness throughout, built 
stoutly or slenderly without any delineation between the head 
and body or tail. 

(b) A slender neck demarcating the divisions between the head and 

body, both of which may be lightly built or massively formed. 

(c) Small heads connected by slim necks to bodies anteriorly thin, 

but posteiorly broadly built and equipped with flattened tails 
to facilitate progression through water. 

(3) Tails of various kinds: — 

(a) Bounded, much abbreviated, dumpy and stout or thinning out 

abruptly. 

(b) Slightly compressed, much attenuated and fine (whip-like). 

(<j) Flattened dorso-ventrally and adapted to act as paddles. 

(d) Equipped with rattles. 

(4) Heads may be rounded, flat, ovate or triangular with or without loreal 
pits and horns. 

(5) Muzzles acutely pointed, obtuse or squared. 

(6) Hares placed laterally or superiorly behind the rostral (snout shield). 

(7) Byes covered with the antocular membrane, but lidless. ^ Pupils, spherical 
or ailiptical spindles placed in the vertical or horizontal positions. 

(8) No external evidence of' an auditory apparatus and no tympanic cavity. 

(9) Tongue bifid and contractile. 

(10) The flexibility and extensibility of the ribs, which in conjunction with 
the ^ansverse plates or ventrals of the belly secure mobility and locomotion, 

g l) The generative , organ in the males is paired, 

2) The OjQhUia are either oviparous, laying soft, ovate eggs ordinarily 
hatd^ by the heat of the sun, or the warmth generated by fermentative 
processes set up in decaying vegetation; or ovo-vivxparous, that is the eggs 
are incubated within the body and the young emerge alive and fitted for an 
independent existence. 

(13) The red blood corpuscles are nucleated biconcave discs. 


^ ‘Snakes in Ahmednagar’, by lit.-Col. E. G. Gharpurey, 

Bombay Nat. Hist. Hoc., vol. xxxvi, No- 1, p. 272 (16th November^ ISSSJ. . 
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B. Glassification, 

There are about 1,700 species of snakes in the world (Manson, 
1021).^ Their identification and classification into 9 main family 
groups and their further separation into sub-family divisions, 
genera and species is based upon a study of: — 

(1) (a) Head shields or scutac. Their presence and arrangonicnt or fchcir 

absence. 

(h) Loreal pits and horns on the head or their absem*e. 

(2) The costal scales: — Their size, shape, arrangement and number. 

(3) The ventral plates: — Their size, width and number; or their absence. 

(4) Anal shield, whether entire, divided into two or further subdivided into 
three sections. 

(5) Subcaudal plates, whether entire or divided throughout or only partially 
so. 

(6) Mental sublingual shields, whether present in one pair alone, or in 
two or three pairs. 

(7) Tails, whether rounded, slightly compressed or flattened dorso-ventrally. 

(8) Colour. This is not an accurate guide as there arc variations even 
in the same species. 

(9) Design. The pattern of the markings are a more constant feature in 
the adults, but the yoimg of certain species differ markedly from the adull. 

(10) Eudimentary limbs. Concealed vestiges of hind limbs below and near 
to the cloaca, peculiar to the sub-family Pythomnae. 

The foregoiag are the external characters. Their accuracy is 
considered of questionable value in distinguishing species, because 
of the aberrant types frequently met with. The more important 
fundamental differentiations rest upon the formation of the skull; 
the shape,- size and position of the maxilla; the absence or pre- 
sence of certain bones in the skull and chiefly the peculiarities of 
the dentition, which most of all facilitate the separation of the 
Thanatopliidia or poisonous snakes. The known poisonous species 
belong to either of two families, namely, Ooluhridae and Viperi- 
dae. These are recognised by the size, length and position of the 
maxilla, which in the former is long, thin and horizontally posi- 
tioned and in the latter short, thick and obliquely set. 

The world Ooluhridae number some 1,300 (Manson, 1921),^ 
and -form the largest .family of the sub-order Ophidia. They are 
divisible into three groups according to the peculiarities of their 
dentition. The presence of large infolding canaliculated recurved 
fangs’ placed in the forward position attached to the maxilla, denote 
the class known as the Proteroglypha (front-fanged). If situated 
posteriorly as the last in the maxilla series of teeth and grooved 
on their anterior aspect as well as recurved, they belong to Opistho- 
glypha (back-fanged). The third group comprises species in which 
the teeth are all solid and which are classed as Aglypha, There 
aie further distinctions in the sub-families Elapinae and Hydro- 
phina6j and the species in these sub-divisions are distinguished by 
the nature and setting of the teeth in the various situations in the 
roof of the mouth and the mandibles. 

The poison fangs proper attain formidable proportions in some 
of the Tkanaiophidia and are connected by ducts to specialised 


^ Mammas Tropical Dtseases, edited by P. H. Manson-Bahr, 1921, p. 874. 
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poison glands in the Froteroglypha and the Vipej^ae, In the 
latter the poison fangs are comparatively larger and better deve- 
loped and attached to a vertically fixed maxilla. The poison of 
certain species in the first 2 families cited above, if injected in 
lethal doses, has been established as dangerous and fatal to man 
and the higher animals. 

The OpistliogJypha possess a parotid gland, which secretes a 
toxin not definitely ascertained or known to be potentially fatal to 
the higher vertebrates. The Aglypha have solid teeth and homo- 
logous glandular structures secreting a venom, wdiich, as in the 
Opisthoglypha, kills small mammals, birds, reptilia and amphibia. 

The dentition in the case of the seven remaining families, 
namely, Typhlopidae, Glauconiidae, Uropeltidae' IJysiidae, Xeno- 
peltidae, Boidae and Amhlycephalidae shows in some the presence 
of teeth in the premaxilla (intermaxillary), or the provision of a 
lesser number of teeth, -or the absence of them in certain situ- 
ations. All of theHeeth in these are solid. These snakes do not 
assume the importance attached to those in the higher specialised 
categories mentioned, as they are believed to be innocuous; 
because the majority of them are possessed of small glandular 
structures in proportionately sipall heads and being devoid of 
grooved fangs can neither secrete enough venom nor inject it in 
a quantity great enough to. act in a lethal way in man. There is 
actually no rigid’ division between the known poisonous snakes 
and other species.* , It can be accepted in a general ’way that all 
snakes are provided with some form of poison apparatus, variously 
graded and adapted to suit their needs for .securing prey or for 
defensive or digestive purposes. The lethal and toxic eSects of 
the venom from a number of species have been amply demon- 
strated in the laboratory by many investigators. 

The Viperidae in the world number about 110 species (Manson, 
1921)^ and are divided into tw’o sub-family groups, the Viperinae 
and the Crotalinae. The latter constitute the class which show 
a sensory uveal pit situated between the eye and the nostril. All 
of these are potentially venomous and certain species are known 
to be dangerous. 

There are about 330 recognised species of snakes in India and 
Ceylon (F, Wall, 1928),^ including the Hydrophinae or marine 
snakes characterised by their paddle-like tails. These number 
29 species found ' in the Indian, seas. They are all poisonous and 
the venom has been variously estimated by laboratory procedure 
to be of a higher potency than 'any of the terrestrial Thanatophidia, 
which number 39 (F. Wall, 1928).^ .As has been previously 
stated; these belong to either of the two families Goluhridae and 
Ffperidae. In Deolali 4 families and 20 species are- represented; 
and it wifl Be noted that some of the well known poisonous Indian 
species occur in the area* 


* Mansm^s Tropical Diseases, edited by P. H. Manson-Babr, 1921, p. 874. 
The Poisonous., T err estfial Snakes of our British Indian Ilommiomr (in- 
cluding Ceylon) efco., by Col. F. Wall, i.M.S., K.H.s., o.M.z,s., 1928, p. 
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Tablb I.— List of Snakes found in Deolali 





JNuraber 


Family 

Sub-Family 

.Species 

examined 

Mr. Fenton- 

r<M 




Bailie's 

4.1 

o 




Collection 


Typhlopidse 


Typhlops bmniinus (Daud) 

9 


10 


Worm Snake 

1 

Boidse 

Pylhoninaj 

Python molurus ( Linn . ) 





Rock Snake... 

2 

... 

2 

Do. 

Boinse 

Eryxconicus (Schn.) Red 




Coltibridae 


Earth Boa ... 

9 

1 

10 

{Aglypha) ... 

Colubricae . 

Nerodia piscator (Schn.) 





Checquered Water Snake 

9 

2 

11 

Do. 

Do. 

Rhabdophis s t o I a i u s 






(Linn.) Buff striped 
Keel-back ... 

2 

2 

4 

Do. 

Do. 

Polyodontopkis subpunc- 






tat us (Dum and Dibr.) 
Jerdon’s Polyodont 

1 


1 

Do. 

Do. 

Macropisihodon plumbic 






color (Cantor) Green 
Keel-back or grass Snake 

30 

5 

35 

Do. 

Do. 

Ly codon aulicus ( Li n n . ) 






WoU Snake... 

14 

5 

19 

Do. 

Do. 

PtyasmucQSus (Linn.) Rat 






Snake 

18 

. f 1 

18 

Do. 

Do. 

Zamenis f as c iol afus 






(Shaw) Fasciolated Rat 
Snake 

2 


2 

Do. 

Do. 

Coluber helena (Daud.) 






The Trinket Snake 

3 

1 

4 

Do. 

Do. 

Oligodon arnensis (Shaw.) 






The banded Kukri Snake 

5 

4 

9 

Do. 

Do. 

Oligodoft tccniolatus (Jerd.) 






Variegated Kukri Snake. 

6 

5 

11 

{Opisikoglypha), 

Dipsadinae .. 

Dipsadontorphus trigo- 





natus (Schn.) The 
brown tree or cat Snake. 

16 

6 

22 


Do. 

Do. 

Dry op hi s mycterizans 






(Linu.) The green whip 
Snake 


1 

1 

( Prot^oglypha) . 

Blapinao 

Bungarus c cerul eus 





(Schn.) The Common 
Krait 

S 

4 

9 


Do. 

Do. 

Naia naia, var caca 
(Merr.) The Cobra ... 

^ 14 

2 

16 

Do. 

Do. 

CMophis trimaetdatus 






(Daud.) The Slender 
Coral Snake 

3 


3 

Vipeiidse 

Viperidse 

Vipera russelU (Shaw.) 






Russell’s Viper 

1 

1 

2 

Do. 

Do. 

Echis carinaia (Schn.) 






The Saw Scaled Viper... 

1 

5 

6 

Coltibridae 

Species extraneous to Deolaui 




{Aglypha) 

Colttbriuae ... 

Polyodoniophis coUaris 





(Bengal) 

1 

... 

1 

(Opisikoglypha]. 

Dipsadinae ... 

Dipsa&fftorphus beddotnei 






(W. Ghats, Matheran) ... 

1 

... 

1 



Total ... 

1S2 

45 
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Seasojjjal Appearance and Proportion of the Sexes. 

The table on page 66 shows the numbers and species appearing 
during the period under survey by months. Of the number 
shown, 112 were dissected for the purpose of study connected 
with the organs, viscera, genital organs, bones, etc. The figures 
relative to the proportion of the sexes, as also the number of 
gravid females found have been included in the table. 

As regards the proportion of the sexes, it will be seen in 
this table, compiled from notes carefully maintained through- 
out the period, that there is an extraordinary disparity recorded 
as between males and females. Thus taking the total figure of 
112, the percentage for the males works out at 5*4 and the females 
94*6; showing a ratio of roughly 1 male to every 17 females. It 
is, of course, much too early yet to form any opinion or draw 
any conclusion on these results, as much more data of a similar 
kind confirmatory of this apparent sex disproportion will be 
requhed before the position can be accepted as a true index. It. 
would not be premature though if one were to analyse these 
figures by way of ascertaining the extent to which the known 
facts relative to the habits of these creatures fit in with the ratio 
of the sexes as now outlined in the table: 

In an article which appeared in a previous issue of tliis Journal^ 
Mr. Prater (April 1933)^ review's, on the sum total of the collected 
data available at present, the position connected with the associ- 
ation of the sexes. He quotes the many instances of partnerships 
between males and females limited to a period which he calls the 
breeding season. Owing to the insufficiency of the existing 
evidence this breeding season cannot be defined clearly for any one 
species. In certain cases the companionship was continued after 
actual union had taken place and w^as even extended till the 
deposition of the eggs or young. Converse proof as well is cited 
and emphasised, that in all the instances of the many solitary 
females discovered near to or upon their eggs, only in two eases, 
a King Cobra and a Python, was the male observed in the close 
vicinity. 

In the survey at Deolali there was only one instance of an 
association, which must have temporarily existed for the purpose 
of sexual union, in the case of Zamenis fasGiolaius. A gravid 
female was billed hi a garage at about 6 p.m. on 17th January, 
1936. Exactly a week later during the evening in the same 
garage a second snake was seen to emerge from a hole in the 
wall and was later killed. It proved to be a male of this species. 

All the gravid females including the above-quoted specimen 
showed the eggs in an early state of development, having soft oval 
membranous . envelopes containing only a creamy fiuid. These 
pregnant females— 8 in number, and belonging to various species — 
were recovered as will be noted at different times of the stawey 
periods. The months in which they appeared fall into two 


* ‘The Social Life of Snakes’, by S, H, Prater, m.l.c., c.m.z.s., 
Bombay Nat. Hist. Soc., voL xxxvj, No. 2, p. 469 (16th April, 19^^ 

5 



Table II.— Seasonal Incidence and Proportion of the Sexes 
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separate periods, December- January and June and July. Whether 
these two periods can be considered and defined as regular breed- 
ing seasons is very difficult to decide at the moment. The finding 
in two species of the young 2 to 5 months subsequent to the 
months during which the gi’avid females were encountered is con- 
sistent and would roughly indicate the interval necessary for the 
fertilisation, deposition and incubation of the eggs. 

In the analogous examples of pairing during the breeding 
season amongst the Passerine birds and certain animals, one finds 
the sexes more or less equally distributed at least in a proportion, 
which would allow of the majority finding mates and forming a 
monogamous partnership in the sense of a seasonal continuity 
somewhat extended to cover sexual union, deposition of the eggs, 
incubation and care of the young until fledged, as is the case 
with many species. This form of companionship is w^ell exempli- 
fied amongst the groups in which parental care is a paramount 
development and its exercise essential for the well-being and 
survival of the young. In the case of the snakes, however, we 
find an absence of parental anxiety — such indications as there are 
point to a scant attention paid to the eggs alone, rather than 
toward the young, which significantly enough emerge from the 
egg in a state perfectly fitted for an independent existence. 
Coupled with this is the evidence, that these creatures appear 
to lead isolated lives, in that they are normally seldom encoun^ 
tered in pairs. Environmental factors such as an extreme tem- 
perature in the very eold parts of the world operate in driving 
them into the gregarious congregations composed of the small 
hibernating groups in which they have sometimes been found. 

The question now arises as to what are the justifications for 
postulating that the disproportion in the sexes supports and 
explains the observed habits and behaviour. A study of the 
detailed figures in the table slio’ws that in certain species the num- 
ber of egg-bound females recovered equals the number of the 
males found separately at the same time. Eurther, in all the 
species involved there is a variation in the sex proportion. The 
ratio in these is as under. 


Species ] 

Males 

Females 

Males 

Female^ 

Macropisthodon plumbicolor 

2 

24 

1 ' 

12 

Zamenis fasciolatu& 

1 

1 

1 . 

1 

Dipsadomorphus trigonaius 

2 

12 

1 > 

6 

Naiu irtpi^dians 

1 

11 

1 

11 




4 

30 

or approximately 

1 

7 or 8 


This average ratio of 1:8 may probably represent in a general 
way the actual relative proportion existing between the sexes of 
the above species. Both this ratio and the equal number 
males and gravid females simultaneously discovered ^ durifig ^th^ 
two periods apparent in Table II would explain: — (1) Vfiif 
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are not more frequently observed in pairs. (2) That the variations 
in their behaviour connected with the partnerships affected, which 
appear in some to be of a temx^orary nature confined to the period 
incidental to insemination and in others somewhat more extended 
until the deposition of the eggs or young, would suggest tliat 
environmental conditions {a) in the former, militate against a long 
association in areas more controlled and inhabited by man, 
wherein certain species find the food and other values more con- 
ducive and beneficial in the struggle for existence; (6) in the 
latter, allowing of the development of a form of parental caro 
confined to the eggs, peculiar to the larger species like the Python 
and King Cobra, which occupy lone wastes and jungle tracts more 
free from human intrusion and interference or other detrimental 
factors. (3) That an excess of females would balance the scales 
in favour of both the propagation and survival of the species in 
situations where unfavourable conditions especially attributable to 
human enmity produce a high death rate amongst them. (4) That 
amongst the dominant species in any one locality tlie females 
would normally show an increasing geometrical ratio; this position 
would also account for the fact that they are more often seen 
singly. 

A further study of the figures in the table shows two phases 
of numerical increase. The first occurring during the months of 
May, June and July, when the greatest numbers were recovered. 
May is the hottest month of the year in Deolali and the monsoon 
is ushered in about the first or second week in June, becoming 
vrell established thereafter and during July. The figures for these 
months are reahy a measure point or mode, which would probably 
also indicate the factorial values of the environment, wherein at 
this season the conditions are best suited to the animal, namely, 
(1) temperature, (2) luxuriant vegetation and tall grasses affording 
easy surface concealment, (3) a plentiful food supply, (4) com- 
paratively less human interference owing to the heavy rains. 
Paradoxically enough the figures for these months actually feature 
the highest mortality incidence. A death rate in any colony of 
animals is considered to be selective in action with a view to the 
elimination of the unfits. The greatest check to increases in the 
snake population is the hand of man. The mortality rate here 
shown was practically confined to those, who most exhibited an 
adventurous spirit, by prematurely emerging from their hiding 
places, either at too early an hour in the evening, or persisted in 
remaining exposed and visible during the early morning and fore- 
noon, and in a few isolated instances even during the afternoons 
of a cloudy day. In fact this dixirnal activity of a purely nocturnal 
animal is mainly responsible for 90 per cent of the death rate in 
the total number recovered tliroughout the period. Sunless 
monsoon days and a living food supply plentifully available at this 
season acted as the lure drawing them unwittingly to the gamble 
with their lives as the stake. The adage ‘Be as wise as the 
serpent, etc.' here appears worn into a platitude. It should 
reasonably read: ‘Even the wise serpent has much to learn*. The 
second phase of numerical increase though to a much lesser and 
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negligible extent occurred in December and January. Both these 
periods correspond with the seasons during which the gravid 
females were encountered. Furthermore it is singular to note that 
the appearance of the males synchronised with the periods, with, 
but a single exception, during April, in the case of Macropistliodon 
phimbicoloT, This species happens to be the dominant type in 
Deolali. 

There is therefore some reason for believing that the sex 
disparity noted is probably the true position, as it tends to support 
and explain the relations and pertinent behaviour of these reptiles. 

The consideration arises in the case of snakes as to what 
actually constitutes a breeding season. As has been shown the 
data hitherto collected are very indefinite and insufficient to allow 
of any definable limits being assigned. The term breeding season 
as used in the case of birds is known to be a definite period 
recuiTing in a regular annual cycle, sometimes in certain species 
twice ye-arly. It is said to be aroused as a result of some external 
or rhythmic stimulus (H. Whistler, 1932).^ If this principle be 
applied to the Ophidia then normally we would expect to find them 
more constantly and frequently in pairs. We have seen that the 
evidence on this point is very meagre. The findings at Deolali 
are similarly inconclusive in that only one example of an associ- 
ation of the sexes can be reasonably presumed to have existed — 
that is only one case of pairing in* a total of 151 snakes. Mr. 
Prater (April 1933)® observes: — ‘The finding of a male snake with 
a gravid female does not imply that the male so discovered is the 
one responsible for the gravid condition of the female*. In the 
instance quoted above the pair belonging to the species Zamenis 
fasoiolatus were the only two of this kind met with in the two 
years of observation at Deolali and localised to one particular 
spot in a garage. So that the presumption that the male was 
responsible for the gravid female and must have been in a direct 
association is fairly valid and logical. The finding on the other 
hand of egg-bound females without the male makes the position 
somewffiat difficult especially in the matter of defining the limits 
of a breeding season. The figures for Deolali shown in the table 
suggest two such periods provided the recovery of unpaired egg- 
bound females and unpaired males belonging to the same species 
be the basis for such definition. When, however, the Deolali 
figures as to the gravid females are compared with those of Mr, 
Lindberg (February 1932)® covering a similar range of .species in 
the Barsi Light Eailway sector, a variation in the species Macro- 
pisthodon plumbicoloT becomes evident, in that gravid females were 
recovered during December and January at Deolali and March, 
April and May in the Barsi Light Railway area. That they were 
absent in Deolali during the months they were met with in the 


^ ‘The Study of Indian Birds’, by H. Whistler, F.z.s., mt.b.O.u., Part IX, 
Jottm., Bombay Nat. Hist. Soc., toL xxxv, No. B (16th February, 1932). 

* ‘The Social Life of Snakes’, by S. H. Prater, k-l.c., o.m.z.s., Journ., 
Bombay Nat, Hist, Sog,, vol. xsxvi. No. 2, p. 473 (16th April, 1933}. 

* ^Snakes on the Barsi Light Railway (Leccan)’, by K, Lindberg, Journ., 
Bombay Nat. Hist, Soe., vol. xxxv. No, 3, p. 690 (15feh February, 193^, 
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other area does not preclude the possibility of such being found 
at some future time in the reversed positions in both localities— 
not only in this species, but as a common constant feature in 
other species as well. Nor can it be said that the seasonal 
variability in their appearance is attributable to the meteorological 
conditions varying in the different geographical settings. 

The conjoint results nevertheless demonstrate well enough the 
small amount of evidence forthcoming despite the two years' 
observations in botli places. This question of the breeding season 
and the apparent variable character of the periods amongst the 
different species, requires concentrated and extended observations 
covering many years, in as many areas as possible. The compa- 
rative excerpt relative to, the recovery of gravid females both in 
Deolali and the Barsi Light Bailway sector is as under— unfortu- 
nately Mr. Lindberg does not show the actual figures for the egg- 
bound females and makes no mention whatever of males. The 
numbers met with in Deolali have been shown with a plus sign 
and the numerical indicator alongside. Those of the other area 
by a plus sign alone. 


Species 

§ 

i 

Mar. 


;s 

June 

July 


1 Sept.| 

o 

0 

Nov. j 

Dec. 

Nerodia piscator,,. 
Macropisihodon plumbicolcr. 
PtyasmucQSUs ... 

Zamenis fasciolaius 

Dipsadomorphm irigonaius. 
ColvAer Mena ... 

42 

4l 

4l ■ 

... 

4 

4 

4 

4 

4l 

{ti 

4 

... 


... 

... 

4l 



... 




4 

4 

4 1 









To sum up the position we find:’ — ‘ 

(1) Sex disparity — male roughly to every 8 females ; 

(2) Pairing infrequent — one pair in a total of 151 snakes; 

(B) Solitary males and gravid females of the same species 

found at Ifentical times and in almost equal numbers in the same 

(4) Finding of young B ’ to 6 in. long, two to five months 
subsequent to the appearance of gravid females of the same species 
— ^furnishing evidence as to the probable interval required for the 
fertili^tion and incubation of the eggs. 

PsBionio Numerical Fluctuatioks as a result of Seasonal 
Changes in Different Geographical Areas. 

Precise information as to the periodic appearance or absence 
of" inakes In the various geographical areas is lamentably scanty, 
decile iact that thoiisands of these creatures are beihg killed 
Mr. lindberg f (February 1982)^ in his contribution has 


^ Barai liglal Bailway (Deccan)’, by K. Lindberg, Journ., 
’ XXXV, No. 8, p. 690 (I5tb February 1982). " 
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made a good beginning and the figures he furnishes for the Barsi 
Light Eailway area allow of a comparison being made with those 
recorded for Deolali. This is well outlined in the graph as under^ 
based on observations made from December 1932 to January 1935 
at Deolali, and from August 19, 1929, to August 18, 1931, in 
the Barsi Light Railway tract, on a total of 151 and 434 snakes 
respectively. 

Graph showing periodic numerical fluctuations as a result of 
seasonal changes influencing the appearance and activity of 
snakes in the different geographical settings of Deolali 
and the Barsi Light Railway Areas. 

Feb - Mar. April May June July Aug. Sept* Oct. Nov. Dec* 






Barsi Railway. 
Deolali * 


The graph shows two peaks — one in June and another, the 
highest, in October for the snakes on the Barsi Light Eailway 
area. In Deolali there is only one peak during June. There is a 
notable _ absence of snakes in Deolali during November. In con- 
trast with this the maximum numerical peak is attained during 
September, October and November in the Barsi Eailway sector. 
The decline in Deolali on the one hand and the rise in Barsi on 
the other, during the same period suggests evidence of the effects 
of environment. The climatic conditions evidently at that time 
being unfavourable in the one and beneficial in the other locality 
to practically the same species. 

The complete absence of snakes in Deolali during November 
of the two years’ period of observation is significant. About the 
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2nd November the cold weather* is ushered in, and the change in 
temperature is somewhat acutely and abruptly established. Tt 
may be that the sudden drop in the temperature instinctively 
warns the creature and operates by keeping it temporarily con- 
fined, but not necessarily in a state of hibernation. This phase 
would probably represent the coincidental instinctive urge working 
in the expectation of a continued and increasingly severe cold 
setting in, like that experienced by their congeners in the very 
cold regions of the world, where as a result of prolonged sub- 
jection to a reduced and sustained temperature a complete 
torpidity or ‘Winter sleep* is produced. As the minimum tempe- 
rature at Beolali is at its lowest usually 44° F. and the diurnal 
range being great, the cold conditions here cannot induce in them, 
more than if at all a transient sluggishness, which passes quickly 
causing them to reappear in December. Further, it is noteworthy 
that the snakes did not disappear during the severe cold spell 
experienced in January 1985, when the minimum temperature fell 
to 31°F. and fluctuated at between 34° and 40°F. for about ten 
days. So rigorous was the cold that the fruit in the Nasik vine- 
yards and orchards were greatly damaged by frost. Under these 
conditions of an extreme and sudden temperature reduction one 
would have expected not to find any increase in the numbers of 
snakes — ^yet 9 specimens were recovered during that month. 
Curiously enough their instincts on this occasion acted in an appo- 
site direction and drove them out from their coverts into the 
warmth of the day. Certain living species which were kept in 
captivity at the time of the cold wave period did n6t go into hiber- 
nation nor was there the least sign of any torpidity in them. This 
may have been due to the fact that they were protected in boxes 
with a minimum of aeration. 


Pos^r-MoBTijH, Dietabv and Other Finpings in the Alimentary 

Canal. 

Ik ifc wdl*known fact that snakes can go for very long periods 
dJ, a meal. There is the instance quoted by 

mk (19^6)^ of a Python which refused food tor ten months; 

another in the Paris zoo which is said to have fasted for two 
ahd a half years. The writer liimself kept and used as controls 
in some expariments* several living specimens of different species 
fat e%ht months without food, giving them only water, without 
the least effect on their vitality. In the free state comparatively 
few are found with the alimentary canal containing evidence of 
m ingested meal. Of 112 speciihens dissected, only 19 proved posi- 
tive^pproximately 17%. This suggests that the food factor does 
not very largely in their existence. Their specialised capacity 
fm ^des over many long intervals of enforced starvation 

m dnimg hibernatiGn or oiher anxious occasions in their lifetime. 


Bomkaj? Tshnd mS Sulsette, by S. H. Prater 


o.M.z.e, 
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The following is the dietary hiidiugs as ascertained by post- 
mortem investigation : — 


Species 

Number 

Positive 

Remarls s 

Nerodia piscator ... 

3 

Fish and frogs. 

Ptyas mucosns 

2 

Rats and in one a lizard (species 
unknown). 

Cohiber helena 

1 

Rats. 

Naia naia var. c(eca 

3 

Rats and frogs and in one a 
Pipistrel bat. 

Macropisihodon plumbicolor ... 

3 

Frogs. 

Lycodon aulicu s 

2 

Lizard ( Gecko) and scorpion 
{Buihus sp^. 

Dipsadomorphus irigonatus ... 

3 

Lizard {Calotes versicolor). 

Eryx conicus 

2 

Palm squirrel. 

Echis carinata 

2 

Earthy matter and rootlets. 

Bung ar us caruleus 

1 

Earthy matter. 

Typhlops braminus 

1 

»} 


A specimen of Nerodia yisoaiov furnished an example of voracious 
feeding. The post-mortem revealed nine frogs and seven fish of 
varying sizes. The largest fish measured inches. Those which 
had reached the small intestine were partially digested. From 
below the throat backwards the alimentary canal was loaded with 
the fare. Unfortunately the photograph taken of the dissected 
snake with its victims laid alongside proved to be overexposed. 

In one Ptyas mucosus a lizard was found — a striped variety, 
which is. frequently here seen in the open coimtry. The zoological 
classification of this lizard is not known to the author. The 
specimen has been sent to the Bombay Natural History Society 
for identification. 

A Pipistrel bat was discovered in a cobra. This is a very unusual 
find and is particularly intriguing in view of the fact that the 
snake had been killed at 9-30 a.m. on the ground surface in the 
compound enclosure of a bungalow. One can, of course, only con- 
jecture as to the how, when, and where of the circumstances, 
which caused the pipistrel to become a victim. It would be a 
reasonable surmise to say that the snake had secured the bat during 
daylight in the roof of the house, and cobras have sometimes been 
found in such situations; but on dissection the pipistrel was found 
in the alimentary canal in a position corresponding to the region 
of the hood. This fact would indicate that it had probably been 
swallowed some two or three hours previously. In the writer's 
experience, observations maintained in order to ascertain the time 
required for the complete digestion of frogs and lizards in the green 
keel-back {Macrepisthodon plumbioolor) and the common cat-snake 
{Dipsadomorphus trigonatm) showed, that digestion is completed 
with no trace of even the victim’s bones in approximately 72 hours. 
So that on this basis of calculation the pipistrel must have been 
seized in the early hours of the morning, either on its return to 
the roost in the eaves of the building, or at the ground level under 
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conditions of a handicap, which is very obscure and a futile specu- 
lation. Whatever the facts may have been it is nonetheless 
interesting to record this unique diet item in the menu fare of a 
cobra. 

It may interest the reader to know how the time factor of 
72 hom’S, estimated as required for a snake to completely digest 
a bolus, was arrived at. This was due to the accidental discovery, 
that red silk cord or thread is not subject to the action of the 
digestive juices secreted in the alimentary canal of the snake. It 
passes tlirough quite unaffected. It came about in this way. For 
want of something better an attendant used a thin red silk cord 
slip knotted at 'one end to ensnare a medium-sized Hzard {Calotes 
versicolor). Having secm*ed it, he placed the lizard in a box con- 
taining a live Dipsadomorplnis trigonatus. In doing this he cut 
the thread a short length from the slip knotted end which en- 
circled the neck and dropped the lizard into the box. Some days 
later after the snake had feasted and digested the meal, the red 
silk cord was noticed lying in the box. The snake had obviously 
ejected it via. the vent. The fortuitous omission to, remove the 
red cord from the lizard in the first instance, led to many experi- 
ments being carried out in which the cord was used — not necessarily 
red, but the colour was convenient — tied to the legs of frogs and 
lizards and time records maintained from the moment they were 
swallowed until the cord had passed through the cloaca. This 
period in all cases worked out at 72 hours for the cord, but 
digestion must have been effected in a little under this timing. 

Macropisthodon pliimhicolor was found to feed solely on frogs, 
w’hich appear in great numbers during the monsoon months. One 
of these snakes displayed in the matter of food- a selective sense 
which is of interest. A male toad {Bufo melanostictus) was placed 
along with an adult specimen of this species. The toad appeared 
to realise the presence of the snake; as it showed during the first 
day very definite signs of fear. When at sundown the snake began 
to actively move about in the box, the toad exhibited great agita- 
tion and persisted in jumping at the intervening glass panel 
between it and freedom. If the snake approached too near, it 
quickly hopped away to a safe distance. On the second day the 
toad showed some composure, but behaved as on the first day if 
the at any time came near. On the third day surprisingly 

enou^ ii: evinced no dread whatever and was seen during the day 
calmly perched upon the coiled snake. On the night of that day 
the snake's activities did not in the least disturb its equanimity 
and it even allowed the snake to approach and pass it without 
leaping away. On the fourth day the toad showed signs of desic- 
cation and did not appear too well and as the snake had shown 
no desire to swallow it, the toad was removed and placed in water. 
On the night of the fourth day a frog was secured and put in the 
box and significantly enough the snake at once seized it at the 
side pf the neck and raising it clear off the floor held the frog 
firmly, while it squawked in terror — ^not all frogs make this sound, 
the majority are silent and stupidly inert when being swallowed. 
-The snake maintained its hold for 12 minutes until the frog ceased 
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to struggle and while it was still alive and without having recourse 
to using the floor of the box, the snake veered the frog around 
by a gulping action until the head entered its naouth, when it 
began to swallow by alternating movements' of the jaws. It then 
rubbed its neck by vigorous pushing movements along the floor of 
the box until the bolus had passed the cervical region, Plate I 
shows a cobra (N. naia) in the act of swallowing a frog. 

A common Wolf Snake {Ly codon aulicus) was killed in the 
act of swallowing a scorpion. As the back of the snake had been 
broken it had ejected the scorpion when in its death throes. This 
information was given when the snake and the scorpion ’were 
separately brought. On examining the scorpion it w’as noticed that 
the maxillary palps, the chelicerae and the telson were missing. 
Dissection of the snake proved the alimentary canal to be empty. 
Further inquiry elicited no clue as to the missing parts of the 
scorpion, and an assurance was given that it had been brought 
as found. The snake when flrst observed was on the verandah 
of an Indian dwelling. How the parts of the scorpion came to be 
missing must remain a mystery. 

In the writer’s garden one night at 11 p.m. an interesting 
incident was brought into vie'W by the flash of an electric torch 
which revealed but did not disturb either the snake — an adult 
Dipsadomorphua tngonatus^ or the lizard — a small-sized Calotes 
versicolor. The lizard could not have been aware of the snake’s 
approach. At the moment the light was flashed in their direction, 
the lizard was seen perched at the foot of a shrub and the snake 
was actually in the act of seizing its victirn by a darting move- 
ment. It did so at the side of the lizard’s neck and thereupon a 
desperate struggle ensued. Both snake and lizard rolled over on 
the ground; the lizard making frantic endeavours at escape and 
even dragging the snake along for a short distance. The snake 
then coiled itself around the lizard’s body and prevented it from 
further progression and struggling. Presently a lull in the pro- 
ceedings occurred, as the lizard now sho'^^ed signs of exhaustion. 
It was breathing very heavily, but nevertheless still made futile 
and weakened efforts to free itself. After 16 minutes had elapsed 
the lizard commenced to sag and showed the onset of a moribund 
phase, depicted by a drooping of the head and closure of the eye- 
lids. A further three minutes ushered in convulsions. The snake 
at this juncture released for the first time both its mouth and 
body hold and moved to the lizard’s front. It then once more 
seized the head and while the lizard was still alive and breathing 
it commenced to swallow. This it did with a series of gulping 
movements, often seen in the farmyard when a chicken attempts 
to swallow too big a bolus of food — ^the forward and upward 
throwing of the head and short jerk back motion with distended 
jaws, tossing the lizard in the air to assist the effort. The jaws 
of the snake then moved alternately and independently to enable 
the teeth exerting a traction force backwards on the head and body 
with each fresh ali^ment taken. It occasionally rubbed the 
lower parts of the jaw and neck along the ground by way of 
aiding deglutition. When it had half swallowed the lizard the 
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snake was lifted up without signs of resentment and put into a 
box. The species of lizard mentioned above has been a constant 
find in the gut of this snake. Other observers have found chickens 
and eggs in this species. 

In Enjx conicus the grey-striped squirrel (tree rat) was found. 
Mr. Lindberg (1932)^ also mentions an instance of one of these 
snakes observed in the act of capturing a squirrel. 

A point of interest noted in all the snakes, whether alive or 
dissected, was the outstanding fact that they swallow muinmal, 
lizard, frog or fish, head first. This is an instinctive habit which 
mechanically facilitates the downward passage of the dead body 
which is ingested with the legs posteriorly deflected and folded in 
underneath. Muscular contractions of the ribs further aid lateral 
compression and propulsion backwards of the bolus. Were this 
not the case the dead lizard's spined dorsum and the clawed feet 
of frogs and mammals would be caught up and become impacted 
causing an obstruction in the alimentary canal. 

In two specimens of Echis canmta the large intestines were 
astonishingly enough loaded with caked earthy matter in a half 
dry state and admixed with filamentous lengths of rootlets. 
Plate II depicts one of these snakes with its loaded bowel contents 
throwing the dark shadows of this substance. It is regretted that 
a sample was not retained for chemical analysis. X-Bay pictures 
of BUngatus caeruleus (Krait) and Typhlops braminus also show 
to a lesser extent earthy matter in the alimentary canal, both 
of which were confirmed by dissection. All of these snakes were 
free from any helminth infestation. This point is mentioned 
because in another snake, Nerodia piscator, the gut was crammed 
with a green and rather stiff water weed, which had -become en- 
tangled with a mass of worms (nematodes), a few of which were 
alive and clinging to the stomach wall. Here the suggestion is 
strong that the weed had been swallowed on purpose as a curative 
measure in order to both dislodge the worms and kill them. The 
vermifugal and vermicidal action was certainly evident, because 
the majority of the worms were dead, judged by the discolouration 
of their bodies in contrast with the few living worms which were 
pinkish white and exhibiting movement. It was owing to these 
few still living forms being imbedded and attached to the stomach 
wall that the mass was held up in its backward motion in and 
through the alimentary canal. 

The question of interest arising in the finding of earthy matter 
in the bowel of the snake is, whether earth-swallowing is also a 
habit with the snakes akin to that generally observed amongst 
other animals (salt licks)? The writer is unaware of a similar 
instance having been previously reported by other workers. Since 
the percentage works out at roughly 2 per 100 of the killed num- 
bers in this survey, there is reason to believe that it is at times 
necessary for them to swallow earth in order to fulfil a physiological 
purpose. 


^ ‘Snakes on the Barsi Bailway (Deccan)’, by K. Lindberg, Journ., 
Bombay Nat. Hist 5^., vol. xxxv, No. 3, p. 690. 
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Cannibalism amongst snakes is a feature, which has been 
occasionally recorded. There were no examples of it noted at 
Deolali. The habit is evidently atavistic and confined to only a 
few. 

About 12 per cent of the snakes dissected were infected with 
nematodes. It appears to be a disability in a general way common 
to most of the species. It must act as a considerable handicap, 
serving as a check to increase in their population. Those sufier- 
ing from worms reject food. Several died early in one to two 
months of captivity. Post-mortem investigation revealed heavy 
infestations with worms in bunched masses occupying the stomach 
section of the alimentary canal. 


Exfoliation. 

The snake as is well known periodically throws off the epidermic 
investment. In order to ascertain the extent to w^hich this is done 
and the manner in which it is brought about, a certain number 
of snakes were kept under observation for eight months. These 
were made into two series. One set from which the food was 
withheld, acted as controls for the other fed with such frogs, 
tadpoles and lizards as were procurable. All were watched and 
inspected as time and opportunity offered throughout the period. 
Eeceptacles containing water were kept replenished in their boxes, 
but were put in only from 18th April onwards. The number of 
times each snake in the respective series desquamated is shown 
as under: — 



Series No, 1 (fed). 

Series No. 2 (Fasting control). 

Species 

1 

April 

May 

=5 i p 
'^-1 

X3 

< 

.M 

a 

OJ 

CO 

p 

Moults 

^ 1 
si 

*n 

a 

< 

S' 

1 

*2 

< 

a 

a; 

CO 

cJ 

C 

Moults. 

Macropisihodon 
plumbicolor ... 

Macrop isthodon 
{young) 

Nerodia piscator 
{young) 

Lycodon aulicus- 

Dipsadomorphus 
irigonatus ... 

Oligodon t^nio- 
laius 




1 

1 

2 

] 


5 

1 





1 



2 


1 


2 

1 

2 

9 

1 

9 


1 1 

! 





1 

1 

1 

1 

1 

2 

1 

1 

2 

2 

10 

2 


1 

N( 

c 

ontro 

1.. 1. 

1 a 

vai 

lI able. 

1 

1 



1 


1 


1 

4 




1 


i 



1 


1 






1 






1 



1 


J 








11 

z 


z 






Desquamation occurred most often at night and was as a rule 
a complete cast. There are preliminary phases. For a day or two 
a change to a darker colour shade is noticeable. The outer layer of 
the epiderm is then seen to be slightly raised and wrinkled between 
each scale division. This roughening presents the appearance of 
a powdered surface owing to the whitening of the older exoskeleton* 
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The latter then loosens and lifts throughout the body length and 
as the caudal section is freed, the snake by opening its mouth 
widely several times releases the investments on the dorsal and 
ventral aspects of the head and by free movements over the ground 
surface crawls out of the detached cast. In some cases the epiderm 
becomes adherent in parts especially on the head. In such 
examples there is a general splitting of the covering, which then 
peels off in the course of a few days. During this time the snake 
is temporarily blinded unless the old antocular membrane becomes 
detached and is shed. Some snakes when afflicted in this way 
immerse themselves in water and get rid of the old skin. 

The greater number of desquamations occurred amongst the 
fed series; apparently this must be a measure of the growth 
occurring as a result of the feeding. The control series probably 
reflect more truly the actuals taking place in the free state. 

The following impressions were gained. The young specimens 
exhibited much greediness and fed voraciously, not as a regular 
daily feature, but at irregular intervals. The young water snake 
showed a perference for tadpoles and wdien these were available 
eschewed the frogs. It remained immersed in the water for most 
of the time. The adult specimens also fed hregularly and dis- 
played the greatest activity at nighty and when not feeding moved 
restlessly about looking for a means of egress. Lycodon aulicus 
fed sparingly, and it is doubtful whether OUgodon iaeniolatus fed 
at all. . 


The Snake’s Basking Habit considered in relation with 
Sun Traumatism produced in them as a result of 
DIRECT EXPOSURE TO THE Sun’s RaYS. 

The snake ^s basking habit has been frequently observed and 
recorded, more often as a marked feature peculiar to the vipers, 
cmd fresh water species. Whether it is general and indulged in 
by all snakes is not clear. The writer while on fishing excursions 
during the cold months of the year has often seen Nerodid phcdloT 
lying upon the river’s bank exposed to the direct ‘tays of an 
afternoon sun. As these snakes invariably returned, to the water 
on one’s approach it 'was found impracticable to time the period 
they remained so exposed. Snakes being poikilothermic or cold- 
blooded any prolonged exposure to the sun’s rays must act 
adversely by disturbances set up in the metabolic balance and 
heat regulating centre, producing a sun traumatism resulting in 
death. As a matter of ecological interest, therefore, experiments 
were carried out by placing these creatures in the sunlight and 
estimatiM the iime required for bringing about hyperpyrexia and 
^ath. For this purpose a bare' patch of ground was selected free 
any holes, away from trees and thus devoid of any shade. 
The snakes were allowed one at a time to roam freely over this 
aaea, but prevented from leaving it. It is greatly regretted that 
m radiation thermometer was available for those experiments* 
though the cardinary shade temperature readings have been 
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recorded. The results of these experiments are set out in the 
table as under. 




Temperature 


cs .2 

"sr 

D 


Species 

Date of 
Experiment 

Maximum in 
the shade 

Minimum 
in the shade 

Time of Da> 

Sun traum 
produced 
minutes 

a 

a 

£ 

S. 

Q 

Remarks 

Dipsad omorphiis 
irigonatus ... 

14- S-1934 

92 

76 

10 a.m. 

25 

28 

clear sky. 

Do. 

14- 5-1934 

103 

76 

2 p.m. 

4 

6 

5> 

Do. 

20- 9-1934 

86 

68 

11 a.m. 

50 

57 

,, and 

Do. 

18- 1-1935 

76 

36 

10 „ 

83 

85 

some clouds, 
cold and 

Lycodon aulicus. 

14- 5-1934 

92 

76 

10-35 „ 

4 


frosty, 
clear sky. 

Do. 

20- 9-1934 

86 

68 

12 noon 

10 

12 

cloud and sun . 

Do. 

3-12-1934 

82 

45 

3 p.m. 

12 

14 

clear sky. 

Cobra 

14- 5-1934 

103 

76 

2-30 „ 

6 

8 

1 1 

Do. 

20- 9-1934 

86 

68 

2 „ 

58 

62 

cloud and sun. 

Do. 

12-12-1934 

82 

48 

3 „ 

66 

68 

clear sky. 

Do. 

16- 1-1935 

80 

33 

2 „ 

70 

74 


Eryx conicus ... 

14- 5-1934 

93 

76 

11 a.m. 

4 

5 

> > 

Macropisthodon 
plumbicolor ... 

14- S-1934 

96 

76 

11-30 ,, 

15 

18 

) t 

Do. 

14- S-1934 

103 

76 

3 p.m. 

2 

3 

i > 

Do. 

29- 6-1934 

79 

70 

10 a.m. 

32 

35i 

cloud and sun. 

Do. 

3-12-1934 

82 

45 

2 p.m. 

25 

2i 

clear sky. 


The foregoing experiments show that certain species manifest 
a greater tolerance, as evidenced by the Cobra, over others, like 
Ly codon aulicus, are more susceptible and quickly overcome by the 
heating of the body. No vipers were forthcoming for comparison 
in these experiments. All the snakes used behaved exactly alike 
and showed a similar train of symptoms. They manifested an 
active restlessness, w^orking the tongue ceaselessly the whole time. 
Every effort w^as made to regain the cool shade of the trees and, 
remarkably enough, in doing this they evinced a sense of direction, 
by moving toward an avenue of trees which fianked the bare 
patch within which they were compelled to remain. Even when 
their heads were directed in the opposite direction — away from 
the avenue — they turned about and unfailingly moved towards it. 
Some of them willingly and eagerly followed one in order to reach 
the shadow cast by one's body. This state of activity continued 
until the heat engendered within the body, as a result of the 
muscular output combined with the heat rays from the sun and 
presumably also excess formation of lactic acid in the tissues, 
caused hyperpyrexia. This was evidenced by inertia (slowing of 
the movements), loss of incoordination (swaying of the head and 
rolling over of the body on to the back in the efforts at progression). 
Coma was then ushered in by complete cessation of locomotion — 
widely distended jaws and laboured breathing — ^which fin^dly ended 
in death. In the male the generative organs prolapsed. 
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The Cobras, in the early stages, remained stationary and alert 
with erected heads and expanded hoods in a state of defensive 
aggi*ession, until the heat from the sun's rays compelled them 
to a realisation of the discomforts in the situation and soon reduced 
them from the sublimity of a venomous intimidation to one of 
ridiculous and abject submission. 

It is clear ‘that the habit of basking must necessarily be 
restricted to the time period required for regulating the body tem- 
perature to the optimum conducive to comfort and well being, 
as after emergence from hibernation, or as in the case of the 
aquatic types after prolonged immersion in water during the cold 
weather. Col. Fayrer (1872)^ referring to the vipers, remarks that 
the temperature of the gravid female increases during gestation 
and that a higher body temperature than that which Is natural 
to the viper in its ordinary condition is necessary to effect the 
incubation of the eggs. The gravid female is said to then expose 
herself to the heat by basking in the sun’s rays. Most of the past 
recorded evidence involves mostly the vipers. Such information 
as there is sadly lacks in the essential details as to the time and 
day of the year, the sex and other relevant particulars. 

During the cold wave period of January 1935, the Military 
Dairy Farm Manager, DeolaH, shot with a single round (No. 4 
buck shot) two gravid Nerodia piscator, which were basking 
together at the same spot on the river bank at 9-30 a.m. on 9th 
January 1935, The author's experience is limited to a single 
Bussell's Viper, which was secured during March 1927, at about 
10 a.m. when sun bathing in the precincts of the Pasteui* Institute, 
Kasauli (Simla Hills). Mr. Strover^ reports the finding of an 
Echw camiaia at 3 p.m. on 8th January 1933 in the environs of 
Peshawar. Mr. Prater (1926)^ also found the same species on 
two different occasions at Santa Cruz and Andlieri. He remarks 
that the corrugated zinc forming the roof of a hen coop upon 
which the viper basked was hot to the touch and at a time during 
the aftemocm. 


Locomotion. 

This reaches its highest attainment — so far as the Deolali 
snakes are concerned — ^in Ptyas mucosus and appears to be a 
specialisation confined to that species showing a well developed 
musculature, nearly uniform body thickness proportionate with 
great length. As regards Ptyas mucosus, personal observations go 
to show that the speed is equal to that of the average running 
pace of a man. This rate, apparently, cannot be maintained for 
any great distance, particularly by the full grown older specimens 
over 8 ft. in length. In this snake locomotion takes the form 
of an almost straight course in the direct axis of the body with 


fhs of India, by Ool. F. Fayrer (X872). 

* Saw-ScaW Viper (Echiff c&rinata) about in Winter, by C, H. Strover, 

Bombay Nat. Hist, Soc., vol. xxxvi, No. 8 (15th August, 1933). 

* Snakes of Bmnhay Island and Salsette, by S. H. Prater, o.M.z.s, (1926). 
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a slight waYy side to side swing. In Python molnrus the move- 
ment is practically straight and slow, because of the excessive 
thickness and weight. There are gradations from this standard 
in which the zigzag motion is but slightly more exaggerated, or 
greatly emphasised. The following line drawings depict the 
various forms of locomotion observed. 


Python molurus 


Ptyas mucosus 


Vipera russelli 



Lycodon aulictts 


On an average, locomotion is poorly developed, unwieldy, and 
the rate of progression slow. If excited, the smaller snakes work 
their bodies so vigorously, that the spiral curves in the side to side 
motion become greatly increased and progression is retarded. If 
not directly operating as a handicap in the quest for food, it is 
clear that even the maximum speed often fails in helping snakes 
during daylight to escape from their greatest enemy — man — and 
unless there are holes in the ground, or thickly grown vegetation 
near to them, their chances for getting away are reduced to a 
minimum. The inherent fear of snakes entertained by mankind 
in general is a much more valuable factor in making escape 
possible for them. Hence it is that only the larger species have 
developed speed as a speciality, possibly because their habits are 
partly diurnal. As regards the search for food, speed is not an 
essential requirement.^ It is chiefly during the nocturnal perambu- 
lations, that they meet with a great measure of success, the victims 
being either somnolent or else suddenly taken unawares. 

The modus operandi in locomotion is brought about by the 
combination of muscular action on the ribs causing them to execute 
a sweeping laterally depressed motion by which the abdominal 
scutae obtain a purchase on the ground surface and propel the 
body forward in movement. The intercostal muscles are contract- 
ed by sectional waves passing from the neck backwards — ^this is 
well seen in Python molurus, in which each contraction wave 
involves approximately eight pairs of ribs. Each section is inde- 
pendent in action, the ribs in it working together. The waves of 
contractions following rapidly in succession present a rhythmic 
uniformity in the movement of the ribs, which can be distinctly 
seen in sectional motion under the epidermis. The longiasimus 
dorsi and semi-spinalis dorsi muscles direct ^ torsion and lateral 
6 
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flexions of the body (vertebnil column), wliicli ure controlled by 
the articulations of the vertebrae to be described later. 

Note ox tue Peculiar Use made oi? the Tongue by Snakes 
AND Some Lizards. 

A striking feature in the behaviour of u snake is the peculiar 
use it makes of its tongue. The cause of this seemingly purposive 
act is not generally understood. A like action of the tongue is 
observed in some species of lizards (the monitors), whose tongues 
ure similarly bifid and protractile. The habit as noticed amongst 
the Ophidia synchronises with the exercise of muscular activity, 
such Rs locomotion, or in the case of the Cobra, when the hood 
is expanded and the anterior third of the body is erected. It is 
only in these active states that these creatures shoot out the forked 
tongue in quick succession. The act appears to be in the nature 
of a j>hysiological expression of some function serving to their 
benefit. The author is unaware of any scientific explanation for 
this - characteristic behaviour. Any theoretical considerations 
offered in elucidation of the act must necessarily be advanced on 
some physiological ground. In the ex2:)eriments outlined in this 
I>aper relative to the effects of exposure to the direct sun’s rays, 
the observation xvdth regard to the constant use of the tongue made 
by the snake led to the consideration that this organ in view of 
its bifid construction may not altogether be a sensory one. The 
suggestion is strong that it may also serve a second important 
function by helping considerably in the maintenance of the thermal 
balance, in preserving it at the level necessary for the well-being 
of the organism. Snakes being cold-blooded, their temperature 
varies with the surrounding medium and is normally a degree or 
two above it. Any muscular output is always attended by heat 
production in the tissues and there must be some means for eli- 
minating the heat engendered, especially in an animal which is 
totally unprovided with sweat glands. In view, therefore, of the 
fact that the act is a spontaneous one and associated with muscular 
activity alone, there are tenable reasons for believing that the 
heat formed in the tissues is got. rid off by evaporation of the 
moisture from the extruded surface of the tongue. Analogous 
examples of the kind are seen in homoiothermal animals (warm- 
blooded) whose skins are in part devoid of sw'^eat glands, as in 
the familiar instance of the overheated and panting dog. Again 
on very hot days,, birds open their beaks and extrude the tongue 
for a similar purpose. 

Conversely, in very cold weather the temperature of the snake 
!$ considerably lowered and body metabolism reduced, as a result 
there is less heat formation. A prolonged reduction in the tem- 
p^ture of the, external air causes the snake to go into 
Jiibemation., 


(To be continued). 
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BY 

SXlim Ali and Humayxjn Abdtjlali. 

Part I. 

(With a map and four plates). 

Introduction. 

(a) General. 

This paper is the second of the series on the fauna of Bombay 
and Salsette.^ It is the result of many years of casual observation 
supplemented by more systematically kept notes and records by 
one of us (S. A.) between 1924 and 1929, and by the other (H. A.) 
mostly from 1931 onwards. The few specimens that were collected 
by Salmi Ali w^ere mainly for the confirmation of subspecifio attri- 
butions. A fuller and more representative collection has since been 
made by Humayun Abdulali for his college museum (St. Xavier's). 
He was particularly successful in his nesting activities, a fact 
which has made possible somewhat greater completeness in our 
accounts. We have also taken advantage of the notes made by 
Mr. Prater during his residence in the suburbs at Andheri between 
1923 and 1924. All previously published records relating to oui’ 
area and its vicinity have been collated as far as possible. Where 
a likely species has not actually been known to occur or breed 
within our limits, the nearest record we can trace on the adjoining 
mainland has been cited, as there seems to us no sufficient bio- 
logical reason why most of such species should not at some time 
or other also be found on the islands. 

Nothing like exhaustiveness is claimed for the paper. It is 
merely offered in the nature of a w^orking list and as a framew'ork 
on which other observers can build. Later on it is intended to 
be issued as a Prince of Wales’ Museum publication in booklet 
form and as a companion to The Snahes of Bouihay Island and 
SaUette. In order, therefore, to make it a more useful guide to 
the public we have, at the suggestion of the editors, given at 
the head of each species a rough general description as an aid to 
field identification. Where the scientific names differ considerably, 
those by which species are referred to in EHA’s Gommon Birds of 
Bombay are also given for the reader’s convenience. 

All the skins, including some old ones from the collection of 
the Bombay Natural History Society, have been examined, and 


* The first, on the Snakes of Bombay and Salsette hy’S. H.* T):ater, 
appeared in vol. xxx, pp. 151-76. - 
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racially determined for iis by Mr. Hugh Wliitii-ler to whom we 
wish to express our thanks. 

(b) Historical . 

The town and island of Bombay have undergone stupendous 
transformation since the days when E. H. Aitken (EH A) wrote 
in the Times of Lidia the inimitable chapters that now comprise 
his almost classic Common Birds of Bomhay, and since E. G. 
Comber compiled his bird list for the Bombay Government Gazet- 
teer. The evolution has been particularly aggressive since the 
beginning of the present century. Salt marshes and inud fiats 
where in the eighties and nineties the old redoubtables like Aitken 
and Inverarity hunted curlew, snipe and golden plover, have since 
been filled and reclaimed and either intensively built upon as 
at Tardeo, or altered out of all recognition into delightfully green 
and well kept playing fields as of the Willingdon Sports Club or 
the Bace Course at Mahaluxmi, justly acclaimed as one of the 
finest in the East. Worli and Mahim which until quite recently 
were one vast stretch of dense, gloomy cocoanut groves have now 
been cleared and built upon or opened up into spacious promenades, 
playgi'oimds or vride arterial thoroughfares. The low line of hills 
flanking the sea at Woidi has been levelled for the most part, 
and extensive development and colonising activity has also taken 
place at Sewi and in the outlying areas around it. Tanks such 
as the Gow^alia, Babulla and Dhobi Talao have been filled as part 
of the widespread anti-malarial campaign, thereby driving out the 
few remaining dabchicks from their last defences. 

Where but a few years since the call of curlews, oyster-catchers 
and sandpipers resounded at low tide through the stillness of night, 
the hooting of motor horns and the incessant din of scurrying 
traffic now proclaim Ballard Estate as one of the city's liveliest 
business centres. 

The ymm immediately following the cessation of the Great War 
witnessed a* particularly feverish spurt of urbanising activity. The 
daort lived bofeto in trade md industry and the unprecedented 
infill of Mm mbf from the outiyi^ disferiets brought 

aho^ hd&sfeg congoisMoh > of land prices ihitt 'neces- 

ex|tesion m%6 the adjoining island of Salsette. Schemes, 
both pallor and private, for the development of areas that had 
hitherto lain nasarsh or jungle were ardently undertaken, and even 
the sea wae mk immune. An extensive area of Back Bay reaching 
from Oolaba to Ghowpatty has been reclaimed. Danda, Khar, 
Pali Hill, Borivli, Chembur and many other areas hitherto un- 
healthy low-lyii^ tracts or scrub jungle were reclaimed and deve- 
loped, and with the simultaneous opening up of good motor roads 
and fast electric local train services, they sprang up with amazin^ 
rapidity into populous residential suburbs. 

, ^ ( o ) TopographieaL 

The composite island of Bombay on which the city is situated 
(originally consisting of seven small islets) is one of a group lying 
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off the Konkan Coast 18® 55'N x 72® 54'E. By the construction 
of causeways and breakwaters in comparatively recent years it 
is now permanently united on the north end wuth the larger island 
of Salsette and so continuously with the mainland. The remainder 
of the group of islands — Elephanta or Gharapuri, Butcher or Dia 
Beva, Gull Island, Kansa Eock and others, together with the two 
further south viz. Underi and Khanderi — constitute a part of the 
administrative district of Kolaba, but are near enough Bombay to 
be included in this paper, as is also the case with the mainland 
immediately opposite them. 

The island of Bombay is trapezoid in shape and consists of a 
low-lying plain about 11 J miles long by 3 to 4 miles broad, flanked 
by two parallel ridges of low hills. Colab a Point, the headland 
formed by the longer of these ridges, protects the harbour lying 
to its eastern side from the force of the open sea; the other ridge 
terminates in Malabar Hill and between the two lies the shallow 
expanse of Back Bay. Before the construction of the embankment 
known as Hornby Vellard the central plain was liable to be sub- 
merged at high tide. To the north and east recent schemes of 
reclamation have similarly shut out the sea and partly redeemed 
the foreshore for the use of commerce. The coast is low, the 
highest point — ^Malabar Hill — ^being about 180 ft. above the sea. 
In the extreme north of the island (near Sion and Kolvada) a large 
tract of salt-marsh still remains partly xmreclaimed. At the 
southernmost point a dangerous reef — ^the Prongs — ^juts out from 
Colaba Point and on it stands the lighthouse known by that 
name. 

Salsette, with which the northern end of Bombay is connected 
by means of the Sion and Mahim causeways, is a larger island 
extending northw^ards from Bandra for about 16 miles, right up to 
the Bassein Creek. It is rich in rice-fields diversified by jungle 
and studded with hills, and has an area of 246 sq. miles. Along 
its centre, from north to south, runs a broad range of hills which 
after subsiding into the plain near Ivurla crops up again in the 
southernmost part of the island of Trombay. The central and 
highest point — Thana or Ivanheri Peak (1,516 ft.) — stands a little 
to the north of Tulsi Lake, and there is another detached shai'p 
peak — Shendfir (1,507 ft.) — ^still farther north. Spurs from the 
main range run w^est towards the sea, while the low lands are 
much intemected by tidal creeks which, especially in the north- 
west (Bhayandar, Manori, Malad etc.), split the sea face of the 
taluka into small islands. The staple crop is, rice and most of 
the uplands are reserved for grass for the Bombay market. The 
coast abounds in cocoanut groves while the palmyra palm growls 
plentifully in most parts of the island. 

(d) Meteorological, 

The rainfall in Bombay, restricted to the South-West Monsoon 
(June to September), averages about 75 in. annually. In the 
better wooded parts of Salsette it is slightly higher. The mean 
average temperature is 79^F. The climate is equable but burner 
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The hottest months of the year are May and October, i.e. those 
which immediately precede and follow the rainy season. 


(e) Vegetational. 

The vegetation does not differ from that of the parallel terrain 
on the adjacent mainland. Along the coast, flanking the numerous 
tidal creeks, salt marshes abound with mangrove belts of varying 
extent, principally Avicennia and Bruguiera. On the land just 
above this zone, not under daily tidal influence but inundated 
at spring tides, the Sea Holly {Acanthus ilicifolius) usually thrives. 
The extensive mud flats on the west of Salsette are studded with 
small ‘islands* that support a sparse growth of grass, Babul, 
Salvadom ReTsica^ Glerodendron inerme and other xerophytes. 
They often harbour a small avifauna of their own. If carefully 
controlled, they provide excellent opportunities for the study of 
migration as their smallness enables arrivals and departures to 
be noted with a degree of precision. Beyond this, are found the 
usual West Coast plants, among them I'hespesia populnea, Cocos 
mteifera with Casuarina equisetifolia and Calophyllum mopliyU 
Jum; while still farther inland the typical vegetatioia of the Western 
Ghats and the Deccan Plateau occurs. In the flat country and 
about paddy cultivation the tree growth consists largely of Karanj 
(Pongamia glabra), TM or Palmyra palms {Borassus flahellifer), 
Wild Date {Phoenix sylvestris), Tamarind {Tamarindus indica), 
Jtoun {Eugenia jambolana), Mango {Mangifera indica), Ber {Zky- 
phus spp.), Apta {Bauhinia racemosa), Bayan {Mimusops hexandra), 
Strehlus asper, Neem {Melia azadirachia), and other species. 
Occasionally Gulmohor {Poinciana regia), Drumstick {Moringa 
oleifera), Simal {Bomhax malaharicum), Pangra {Erythrina indica 
and E. siricta) and Khar Champa {Plumeria ac^ififolia) occur, es- 
pecially near villages. The scrub and secondary jungle exhibits 
predominantly bushes and small trees such as Garissa carayidas, 
Toran {Zizyphus rugosa ) — the latter usually on hillsides — Ixora 
coceitiea, Laniana camara, CaJotropis gigantea. The Cobra Cactus 
{Opuntia el^tior) is not uncomrnon in parts, and the roadside 
hedges and field boundaries are principally the cactus Euphorbia 
nernfolia. 

The better wooded parts of Salsette, as for example tlie country 
around the three artificial lakes — Tiilsi, Vehar and Pawai — which 
provide part of the city*s water supply, and the lulls in the 
northern part of the island — contain Teak {Tectona grandis), Oreioia 
spp,, AMzzia proeera, Dalbergia sp., Garuga pinnaia, Gareya 
Piem hengaUnsis, F. glomerata, F. religiosa, Oaska 
fistula, Ferorm limonia, Adina cordifolia, Gmclina arhorea,' Morinda 
dtfifdia, Ofoxglum indicum, Bolarrhena aniidysmi&rica and 
other deciduous trees. In addition to many of the bushes com- 
mon about the open cultivated country, one 'finds Helicteres isora, 
coplans p4>rihunda^ Woodfordia fruiicosa and several species 
bf Karvi (SirobiJanthes). In the monsoon a host of herbaceous 
plants spring up, particularly luxuriant in the better v^obded 
pprthern parts, ineiuding various species of Leeq. whose leayes 
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afford favourite nesting sites to tailor birds and other warblers. 
The excellence of- the soil of Salsette for mango and chil'oo culti- 
vation has long been recognised and there are many large orchards 
and groves scattered over the flatter portions of tiie island which 
provide feeding ground and shelter to numerous species of birds. 
LovQ.nth'Us longiflonis, L. lonlceroides, Viscujn articulatum and 
other Loranthaceae are common parasites and aflect many species 
of trees. The former two are particularly damaging to mango 
trees and they are all entirely bird distributed. In the valleys of 
North Salsette, bamboo {Bamhusa stricta ?) is abundant, and 
though not studied in any ecological detail it is interesting to find 
til at there are patches of forest of evergi’een aspect (containing 
the lianas Entacla scandens and Gnetum scandens) on the top of 
our highest hills. Larger patches of this type occur on Tungar 
Hill across the Bassein Creek. 

A large portion of the earth used in the surface filling of the 
Back Bay reclamation blocks was transported from Kandivli. 
Along with it came the seeds of many species of Salsette plants 
which, germinating after the first monsoon, rapidly colonised their 
new home forming little scattered thickets. With the growth of 
this vegetation, many birds that had heretofore found nothing to 
attract them in this locality found ample food and shelter and 
some, even congenial breeding sites. When the scrub is again 
cleared and the plots built upon or otherwise utilised, these new 
colonists will be forced to retreat once more. The Beclamation 
area, though small in extent, and partly indeed because of it, 
provides an admirable venue for the study of ecological succession. 

General remarks on the Bird-Life. 

Besides the resident avian population of Bombay and Salsette 
there is every year a heavy and conspicuous influx of migrants, 
wliich commencing often as early as August reaches its peak by 
about the middle or end of November. The birds either pass on 
farther south after a short stop-over — passage migrants — or linger 
in our midst throughout the cold weather months — winter visitors 
— l)ut the vast majority are a mixture of these two classes, some 
individuals staying on in the locality while others continue their 
soutliward joiu'uey. With the approach of the hot weather, the 
migrai-ional tide begins to ebb. The northward exodus commences 
about the end of February, and by the .first week in May most 
true migrants have departed for their breeding grounds in the 
Himalayas or beyond into Central Asia and Siberia. 

Apart from the true migrants, there is a host of species that 
move about locally within a more circumscribed range and which 
may be met with in our area at some seasons of the year but are 
absent at others. The abundance or paucity of food supply is 
certainly one of the causes that govern the movements of this 
clafjs — local migrants — ^but what the other controlling influences 
may be we as yet know little. Rufous-backed Shrikes, for 
instance, are common in Salsette from about September to March 
^^etire further injand thereafter, while Pittas and Pied Cre^te(^ 
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Cuckoos usually make their apjpearance in our midst at the com- 
mencement of the monsoon for short periods. The study of local 
.bird movements is a promising subject which may here be recom- 
mended to field naturalists in this and other parts of India. 

There is yet a fifth class of birds that needs to be mentioned — 
the vagranU, Occasionally these are isolated individuals that have, 
for some unaccountable reason, strayed far out of their accustomed 
haunts. The Hypocolius — a Persian bird was recently shot at 
Kihim across the harbour; while at other times many species may 
be involved, all driven out of their normal habitat by exceptional 
and adverse natural conditions. Thus the drought in Gujerat and 
those parts during 1899 brought numbers of strange birds to 
Bombay for a living. A flock of 40 to 50 Ghettusia gregaria 
appeared and remained for some weeks on the Esplanade where 
they naturally attracted much attention and were productive of 
letters in the local newspapers. The heavy gales at the commence- 
ment of the South-West Monsoon frequently throw up sea birds 
like Gannets and Shearwaters on our shores at that season. 

Our avifauna does not fall into any well-defined zoo-geographical 
sub-region. The peculiar Indo-Malayan element of the South-West 
e.g. the frog-mouths, the spine-tails, the laughing-thrushes, the 
bazas and many others do not extend so far north. The great 
tide of Palaaarctic migrants that sweeps into India through the 
North-West reaches and influences our bird-life to the extent to 
which it affects the Deccan in the same latitudes. But our 
affinities are not with the Deccan, except in so far as the common 
birds of India are the common birds of the table-land as well as 
of Bombay. In the first place we lack a stable and resident popu- 
lation of birds typical of the dry open plains, the sand-grouse, the 
bustard, the grey shrike, the Indian courser, the black-winged 
kite, the tawny eagle, various larks and others. But there is 
another difference that is not easily appreciated-— the absence of 
resident counterparts of migrants like the rufous-backed shrike, 
the little ringed-plover and the hoopoe. The Western Ghats, of 
ooOTse^ are next-door to us, and almost directly continuous with 
Salsatte in the marth. And from ‘these Ghat forests our bird-life 
is enriched by such forms as the trogon, the orange minivet, the 
blaek-oapped blackbird, the grey-fronted green pigeon, the racket- 
tailed droingo, and the Malabar whistling thrush. There are, of 
course, many Ghat species that we have not observed in Salsette, 
but the laature of the terrain and the presence of conspicuous forms, 
incline us to the opinion that our bird-population approximates 
more elosehjr to that of the hill ranges than of the table-land 
beycmd. 

Within Qie city of Bombay there are indeed few spots still 
left where m&j enjoy the song or company of birds apart 

hOTa the rf air*- — the kites, crows, pigeons and sparrows 

— that have adapted themselves to a life of unabashed parasitism 
on Man and fipcrish m his m^st and by his concerns. Neverthe- 
it is smrimsiQg what a numb^ of other species have unobtru- 
sivdy managed to acclimatise themselves to the changed and 
oyer-rchanimg ccmditkm^ qi urban life, and may still be met 
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wherever the least bit of garden or shrubbery prevails, or even 
amongst our roadside trees. Tailor-birds will nest in a potted 
croton in the heart of the town, while s unbirds peering out of 
their pendant nests appear perfectly at home vdth trams and 
motor cars roaring past within a few feet of them. In the cold 
weather wagtails and pipits may still be seen on the various 
maidans busily hunting insects in among the maze of cricket-nets 
and the throngs of players, hawkers, loafers and pleasure-seekers, 
while swifts continue to occupy many of their age-long nesting 
sites under the porches and eaves of antiquated buildings, since 
beset by noisy thoroughfares. 

The more spacious residential quarters of the town, however, 
with their gardens and large rambling compounds, as in the 
Malabar Hill area — unfortunately fast disappearing — are still 
amazingly rich in their avifauna. Govei-nment House grounds at 
Walkesh'war form an ideal bird haunt and to this day harbour a 
number of species otherwise only met with further afield in Sal- 
sette. The Victoria Gardens at Byculla afford an island of refuge 
and a breeding ground to many species amidst an otherwise con- 
gested and uncongenial locality. 

Apart from the actual deprivation of feeding grounds and nest- 
ing sites which has resulted directly from the development or 
occupation of new or erstwhile sparsely^ populated areas, the most 
serious menace that birds have had to "reckon with has been, and 
continues to be, the advance hand in hand with these conditions 
of the ‘boy* and the ‘crow*. Both are unavoidable concomitants 
of urbanisation and both an equal nuisance to bird-life. The 
mortality in birds’ eggs and young traceable to their joint and 
several depredations is appalling. We have known gardens in the 
City — then in remoter and less congested localities than now — 
where but a few years ago such birds as ioras and fantail fly- 
catchers used to breed successfully year after year, but where only 
rarely in the course of several recent years were we able to observe 
families of the latter safely out of the nest. Even where they 
managed to survive the nestling stage, the young invariably vanish- 
ed soon after, and fi'om the marked attention they had been 
receiving from these vandals and from the stray cats of the neigh- 
bourhood, there seemed little doubt as to who was culpable. After 
several unsuccessful attempts of this sort, the birds finally deserted 
the localities presumably in search of less harried surroundings 
farther afield. 

This example is typical of what is happening every day as 
population advances. Crows are inveterate nest-robbers and in the 
more populated areas where they abound as a matter of course, 
it is almost impossible for any eggs or yoimg, especially in open 
nests, to escape their felony. As long as they go unchecked — and 
tills is the fiat of our City Fathers — it is futile to attempt to en- 
courage the smaller and more defenceless forms of bird-life into the 
precincts of our homes and gardens. Pernicious egg- taking by, and 
catapults and air-guns in the hands of idle thoughtless boys supple- 
ment the sorry work. 

In the lesser populated suburbs of Bombajjr and the opltiy^^t^^ 
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and wooded country in Salsette, however, bird-life has still a 
refuge which, with a little more of intelligent a2:)prcciation and a 
little less of apathy, it should still be possible to retain as a perma- 
nent sanctuary. Apart from the natural marauders — birds, beasts 
and reptiles — a considerable menace to bird-life in suburban areas 
is that all too familiar breed of local ‘sportsmen’ who scour the 
countryside, year in year out, equipped in red loin-cloth and 
smoking cap and armed with catapults or an ancient fowling-piece; 
who comb the jungles or prowi about the creeks and village tanks 
from crack of dawn to slay every living thing that will repay 
the expenditure of powder and shot. In its immature or ‘catapult’ 
stage this breed — ^Anton, Pascal, Dominic or what you will — is a 
scourge to small birds, their eggs and young. As imago it possesses 
knack of almost invariably managing to acquire a gun of sorts, 
thenceforth transferring its nefarious attentions to every slaughter- 
able creature of the earth and of the air. 

Inspite of these conditions, it must be admitted that in 
relation to its size the bird-life of Salsette is still tolerably rich 
both in species and in numbers. How long it will be able to 
hold its own in the face of these powers of disintegration without 
special protection and an awakening of the public conscience, 
depends largely upon economic prosperity which is bound sooner 
or later to complete the work it has begun — the building of Greater 
Bombay. Unless in the meanwhile the rising generation— the 
citizens of tomorrow — are taught by means of Nature Study in 
schools and by intelligently-conducted excursions into the country- 
side to take pleasure and pride in the bird-life and other natural 
objects around them, it is unreasonable to expect a change in 
their outlook or that they will extend the requisite facilities to 
birds and other creatures to live when this eventuality arises. It 
is a hackneyed commonplace that protective laws by themselves 
are impotent unless they have the backing of strong and well- 
informed public opinion, and there caia be no doubt that the seed 
of public opinion is most effectively sown only in the classroom. 

Some of the finest spots we know of in the neighbourhood of 
Bombay for the watching and enjoyment of birds are in tlio billy 
wooded country between the Tiilsi Lake and the Godbunder Creek 
wliich forms the northern boundary of Salsette, Trombay, botli 
the lower hillsides and the scrub country around the base of tbe 
hills is excellent, while Borivli, Kandivli and the locality about 
Kanheri Caves will never fail to repay a morning’s ramble* There 
are now good motor roads throughout. Salsette, affording very 
pleasant and beautiful drives, and the efficient local services of the 
B.B, & C.I. and G.I.P. Eailways bring all the wooded spots within 
easy and comfortable reach of all. 

It is hoped that the publication of this paper will help to 
stimulate as interest in the bird-life that is fortunately still around 
us and lead to an appreciation of its true value as* an aesthetic 
as well as an economic asset, and iiltimately, to statutory and 
practical measures for its encouragement and preservation against 
the onward inarch of progress and conditions iiicrensinglv hostile 
coptinuanc?, - 
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House Crows {Ootvm s. s^mdens) pilfering from a fishwife’s basket. 
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SYSTEMATIC LIST. 

Family: Corvids. 

The Southern Jungle Crow : Gowns macrorhynclios cuhnmatvs Sykes. 

Local Name: Dliohia Kaula. 

Field identification : Larger, heavier and more glossy jet hla-ck than the 
Indian House- Crow, and lacking its grey collar and breast. (Often erroneously 
called the ‘raven’ or the ‘rook’ neither of which occur so far south as our area.) 

The Jungle Crow is rare within the limits of the city proper, but is a 
resident of suburban areas and the Avooded portions of Salsette where it is 
fairly common and more or less completely replaces the smaller grey-necked 
species. It IS omnivorous in its diet, but much more of a carrion -feeder 
than the last named, and may generally be seen at carcases of cattle in 
company with vultures. It is a great robber of the eggs and young of other 
birds and is fond of the land crabs that emerge from their aestivation so 
abundantly during the monsoon months. It is also partial to the nectar of 
the blossoms of Erijtlirina and Bomhax trees and a regular Ausitor to them 
in season. 

A peculiarity noted in this species is the short flights often indulged in 
with neck outstretched and wings held almost upright and back to back 
above the level of the body, the tips being flapped through a small arc and 
the bird cawing in a high-pitched key the v’hile. This is presumably done 
under stress of some emotion Avhich is usually but not always sexual. 

Breeding : In our area the Jungle Crow is an earlier breeder than its 
grey-necked congener. We have found nesting activities in progress in every 
month from November (earliest date 26th) to June (latest date 14th), hut 
chiefly between March and May. On 13 May a bird has been observed carrying 
sticks for a nest, while on the same date a full-fledged young with pinkish 
gape was on the wing. 

The nests are the usual untidy platform-like structures of twigs often with 
an admixture of iron wire, with a cup-like depression in the middle lined 
with cocoamit fibre, tow, horsehair or any such soft material available. They 
are placed in Banyan, Mango or Tamarind trees usually betAveen 20 and 30 ft. 
from the ground and frequently in the vicinity of villages and outlying huts, 
A favourite site in Salsette is at the base of the leaf-stalks of Tad (Borasfnis) 
palms, and many of such nests come to grief owing to the removal of the 
leaA^es for thatching purposes before the monsoon. Several other birds such 
as Swallow- Shrikes, Palm Swifts and hlynas must also suffer considerable 
mortality on this account. 

We have found 4 or 5 eggs to he the normal full clutch in this locality. 
The Koel (Endijnamis scoJopacens) commonly parasitizes the nests of the Jungle 
Crow. We have never found more than a single young Koel in a nest and 
these in May and June. 

On 9 September (Cbembur) an extraordinary attacliment to an old nest 
by a pair — presumably the same birds as had eggs in it on 25 May — ^Avas noted. 
The OAvners persistently kept in its proximity, caAved concernedly and showed 
much agitation Avhen it Avas climbed up to although it aa’Rs in a somewhat 
dilapidated condition and contained no eggs. 

Tlie Indiafl lfouse*Oow. Corvus .splendens splendens Vieill. 

Local Name : Kaula, 

The Indian House- or Grey-necked Crow is unquestionably the commonest 
and most ubiquitous bird in the city of Bombay and in the more densely 
populated of its suburbs. He is universally and perhaps justly reviled, hut 
it is impossible to overlook his usefulness in keeping the city clean of refuse. 
However much one may resent his practices or deplore his morals, one cannot 
hut admire his masterly finesse and cunning in invariably getting the 
better of his fellow-citizens, not e.xdnding Man himself. Whether he ' is 
manoeuvring to deprive you of your chofa liazri toast, or shadowing your move- 
ments to despoil a Avell-concealed nest as soon as your back is turned, 'there 
is in his tactics the same well-calculated shrewdness that places hirq without 
dispute in the front rank of avian intelligentsia. ' ’ / 
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The Crow is a bom opportunist. His capacity for discrimination between 
a harmless person and one not to be trusted, and between a stick and a gun 
is truly uncanny. Climb up to his nest and handle the eggs or young and 
for weeks afterwards you will be singled out from among your fellows for 
special attention, even though you appear differently attired on each occasion. 
Execrations will be lavished upon you at sight and you will even be subjected 
to assault and battery at the bills of the outraged owners. 

Much has been written about the Crow, but the subject is still far from 
exhausted. Indeed, as long as human ingenuity persists so long will the 
Crow continue to afford matter for study and amazement as he will continue 
to devise counter-measures to deal with any newr situation that may arise in 
order that he may still get the better of Man and profit by his concerns. 

In the matter of diet the Crow is omnivorous and not exacting. It is 
this that makes him a blessing — albeit a mixed one — to civic life, and confers 
on him the patronage and protection of our City Eathers. No species of 
garbage comes amiss to him and he seems to thrive on everything. But while 
being a staunch ally of our health authorities in the maintenance of an 
efficient sanitary standard on the one hand, he also helps to promote disease 
on the other. In Chaupati Eoad, S. A. once watched a crow hop into a milk- 
man’s shop while the owner was aw’ay in a back room. The bird sidled up 
and on to the rim of a vessel containing the stock-in-trade, already popular 
with the fly community of the neighbourhood, and inserting his head into it, 
took several long and refreshing draughts 1 As the bird had quite possibly been 
feeding the moment before on the entrails of a sewer rat, or maybe something 
still more gruesome, it is not difficult to imagine bis potentiality for the dis- 
semination of disease germs. 

With all this, however, it must be said that Crows are cleanly birds out- 
wardly, and punctilious about their toilet. They never miss the opportunity 
of a bathe and runnels of water or ornamental ponds such as there are in the 
Victoria Gardens always have their quota of regular bathers. We have also 
observed them frequently washing themselves by shnffiing among the dense 
and dripping foliage of trees like Gulmohor or Karan) after a shower of rain. 

They are amongst the regular habitues of Erythrina indica, E. stricta and 
Bomhax mdabariemn in bloom and revel in the nectar of the blossoms. Speci- 
mens shot off them show a considerable qiiantity of pollen adhering to their 
forehead and chin, and the birds undoubtedly play an important part ^ in 
the cross-pollination of these flow’era. Parties frequently indulge in hunting 
winged-termites as they emerge from the ground on monsoon evenings, often 
till well after dusk. The birds either post themselves on the ground near the 
hole and tick off the insects as they appear, or else launch aerial sallies after 
them from roof-fc€^ and the like, 'often going through remarkable evolutions 
in the chase. We have seen one take a complete somersault — loop-the-loop — 
in the air I One of their favourite hunting grounds is fish-markets where they 
cause endless annoyance to .the fish-wives, sneaking up to the baskets and 
pilfering from ^em, both on the ground and off the women’s heads and just 
managing to keep out of their irate reach. 

Wi^ a high wind blowing, numbers of these birds frequently indulge in 
aerobatics involving considerable agility, for no apparent reason except the mere 
fan of the thing. 

Breeding : House-Crows breed abundantly within town limits and also about 
the local railway line, and all through the better populated suburbs. The season 
proper may be said to last from May to August, although in some years it 
may begin considerably earlier and last till about the middle of September. 
The earli^t data on which we have observed a bird tugging at and breaking 
off a dry twig from a growing branch is 18 February (St. Navier’s College 
compound). On 21 February we have a record of a half-built nest in the Victoria 
Gardens and cm the 28rd of the same month another was nearing completion 
ia a roadside tree opposite the Eoyal Op^a House. The earliest date for 
yoang we have is 9 May when two were being fed in a nest near the Andheri 
railway, staticm. 

I>nring the seas<m almost eveiy r<^dside tree in the town holds a nest, 
oBen two or more. The locality about the B.B. d C.T. Eailway line between 
Grant Eoad 6tati<m and Hadar seems particularly favoured, as also that in 
neighbourhood of the docks. Here a large number of ne^ts are com|)OSed 
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more or less entirely of iron wire or scraps of hoop iron filched from the 
neighbouring goods yards. This propensity to utilise iron wure in the structure 
of the nests was responsible for great interruption and delays in the suburban 
electric raihvay service when it w^as fii’st inaugurated in 1922, The engineers 
had reckoned without the Crow’ which soon discovered that the overhead 
brackets holding the power wires provided admirable nesting sites and took 
to them wholesale. The iron used in many of the nests caused shoi*t-circuiting 
and brought traffic to a standstill. Thus in one week 44 trains w’ere held up, 
and it was with some difficulty that the cause was dually discovered. Not 
until a specially designed insulated or crow-proof bracket was introduced was 
this nuisance finally eradicated. 

The nests are mostly placed in trees — Mango, Tamarind, AJbizzta, Casnarina, 
PoUjalthea^ palms and others — from a height of about 12 ft. up, mostly between 
this and 20 ft. In structure they do not differ from those of the Jungle-Crow 
except that, owing to its greater availability in town, iron wire etc. is more 
employed in its construction. There is the almost classic example of a nest 
built entirely of gold and silver spectacle frames pilfered from an optician’s 
shop in the Fort. About Rs. 400 worth of frames disappeared before the 
culprits were run to earth ! 

Three to five eggs are normally laid and the largest number of yoimg we 
have seeii in a nest is four. In our experience two is the largest number of 
young being tended by the parents out of the nest, and it appears that the 
mortality in the nestling stage is heavy. The Koel habitually foists its eggs 
on the nests of the BCouse-Crow’. On 9 (June 1931) H. A. found a nest with 
11 Koel eggs of two different types which appeared to have been laid by 
two different females. There were no crow’s eggs in the nest, but signs of a 
broken egg which may have belonged to the latter (J.B.N.H.S., xxxv, 458). 
\\ e have usually seen a single joimg Koel being tended by its foster-parents 
out of nest; only on one occasion tw’o. Never have there been any young crows 
about, and it might be questioned as to what becomes of them and whether 
like the Eimopean Cuckoo the young Koel also heaves its foster-brothers over 
the edge of the nest. 

Various stages of albinism have been noted and described in the House-Crow 
in and around Bombay city. One that occurs more frequently than others is 
^e isabelline phase of which an example bred for two years at least in the 
Government Dockyard (1924 and 1925). For those who still believe in the 
popular notion that crows mate lying on the ground with their vents apposed, 
it may be mentioned that we have nowr observed them mating in the usual 
manner of birds— treading —a sufficient munber of times to dispel this fallacy. 
Popular belief also credits the crow wuth exceptional longevity or even immor- 
tality. The argument advanced is that in spite of its abundance, one seldom 
comes across a crow that has died a natural death; a fact that is indeed true 
enough of most wild animals. 

The Crow has few natural enemies and but for the heavy mortaUty in its 
nestling stage and other periodical checks, its numbers would soon become 
unendurable. A few years ago a mysterious disease appeared among the crow 
population of Bombay which evoked a good deal of correspondence in the local 
press at the time. Large numbers of adult birds were found lying dead in 
many parts of the city and suburbs, in a stiffened condition, beneath their 
perches. The Haffkine Institute investigated the matter but as far as wo are 
aware without elucidating any clue to the mystery. 

This account of the House-Crow has become inordinately lengthy, but there 
is so much of inter^t in the life of this pre-eminently urban bird that it could 
not be compressed further without doing him an injustice. 

The ladlan Tree Pie : Dendrocitia mgahunda vagahunda (Latham), 

Field identification : * A bright rufous magpie with sooty head and neck, 

and impressions of grey, black and white in the wings and tail’ (Whistler, 
Popular Handbook of Indian Bird^. 

Sp^imens: St XaviePs College: 134 $ 15-8-33 Powai; 214 9 13-12-34 
Borivli (H. A,); Bombay Natural History Society: o? 16-3-24 VihSr Lake 
(S. A.). 

Elsewhere noted : Chembur, Trombay, Godfaunder, Kandivli, Mulund, ThSaa, 
Marol. 
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Besideiifc. The Tiee Pie is fairly common in the better Tvooded portions 
of Salsette, frequent iiig lightly forested hillsides and occasionally also gardens 
and orchards in the suburbs. It is usually met with in noisy pairs or small 
parties of 4 or 5 birds. It has a large variety of calls, both harsh and pleasant, 
some of them being very similar to those of the Black-headed Oriole. It is 
very destructive to the eggs and young of small birds, and also feeds on lizards, 
3-ou'ng micu and gi'asshoppers and other insects. Bomhax flowers are largely 
visited in reason for their nectar. Mr. McCann informs us that he observed 
one m Salsette feedmg on the ripe fruit of ‘Kaundal’ (Tricliosanthes palmata 
Box!).]. This is strange since according to Eoxburgh (Kirtikar and Basil, 
Indian Medicinal Plants, i, 5S0) the frnit is poisonous and, mixed with nee, 
is employed to destroy crows 1 

Breeding: Wa have not taken anj nests in Salsette, but have seen three 
fuU-tiedged young m company with one of the parents on 9 July. 

Family: Parid^. 

[The Soathern Orey Tit : Pams major malirattarum Harterfc. 

Bot in - Salsette, but we have observed it on the adjacent mainland at 
Vasind, Tansa Lake, Kasara, Igatpuri, Nasik and elsewhere. 

Breeding : Capt. Betham {J.B.N.H.S., xii, 78) records it nesting in the 
neighbourhood of Poona in June and July.] 

Family : Timaliid^. 

The Bombay Rttfous Babbler : Turdoide.s somcrvillei somervillei Sjkes. 

Malaiocircus somertillci of EHA. 

Local Name: Khekata or SdUhhai. 

Specimens: St. XatieUs College: 11 S 6-8-33 Marol (H. A.). 

Field identification: Untidy, earthy-coloured bird slightly smaller than 
Myna, with loose tail. In small squeaking flocks. 

Noted: Bombay^ and Salsette: Government House Grounds, Waikeslnvar, 
Parel, Dadar, Pali Hill (Bandra), Andheri, Sion, Kandivli, Borivli, Malad, 
Godbimder, Mulnnd, Thana. Adjacent mainland : Parsik, Fihim, Ahbag, etc. 

Besident. The Bombay Babbler is a common bird in the suburbs of Bombay 
and all through Salsette, as well as on the coastal portion of the mainland 
opposite. It frequents residential compounds, mango orchards and groves of 
trees in flocks or ‘sisterhoods* of 6 to 8 birds, which rummage among the 
fallen leaves for insects. Borne grain is also eaten while the ripe berries of 
Lantana camara are much favoured. The birds are invariably present on 
Eryikrina indica and E. stricta in season — and also to a lesser extent on 
Sima! (Bombux ) — probing into the blossoms for the nectar. They do valuable 
sarrice in cross-pollinating them. 

Usually perfect amity prevails amongst the members of a sisterhood, but 
occaskmaliy differences of opinion arise between individual members or between 
two separate sisterhoods, and desperate encounters ensue with much recrimi- 
nation and flying of feathers. The whole flock rallies to the encounter engaging 
’with members of opposing flocks, rolling on the groimd interlocked and plying 
viciously with bill and claw. The battles are of short duration, however, and 
it is not long before harmony is restored. 

Babblers may frequently be seen shuffling themselves and bathing among 
the dripping foliage of a bushy tree after a shower of rain. This appears to 
be a common bird habit. We have seen White-throated Babblers and several 
other species doing the same, besides Crows which, as mentioned before, indulge 
in it freely. 

Breeding: This Babbler evidently breeds irregularly throughout the year. 
We have 'found nests in various stages of building or with eggs and youn" 
and also immature birds of ail ages (never more than tw^o with a pair) in 
almost every month, but principally between April and November. Barnes 
iv, 246) found it breeding at Sion in June and July. 

The . flocks do not break up at any time, but breeding pairs detach them- 
selves occasionaily for their domestic duties, though continuing to feed in 
company. 
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The nest is rafeher aa Tiatidj shallow c*iip of line twigs aad rootlets. It 
is flimsy m structure and the contents or sky can usually be seen through from 
underneath. It is placed m the fork of mango — especially bushy grafts — Asupal 
{Polijalthca), and similar densely foliaged tiees at between 7 and 30 ft. from 
the ground, biit most often under 15 ft. 

The full clutch consists of 3 to 4 beautiful greenish-turquoise eggs. 

The Pied Crested Cuckoo commonly foists its eggs on the nest of this 
Babbler. Eha {N. & E>, i, SOj records a pair followed by a young one and 
a young cuckoo at Bomba\, and w^e have observed the manoeuvres of this 

cuckoo in its cuckolding quest at Kihim (‘26 August 1930). 

The Common Babbler ; Argya caudata caudata (Dumont). 

Field identification: Biuall brown hiid, boldly stieaked above, and with 
long loose graduated tail. ‘Looks like a miniature hen pheasant in flight’ 
(Wliistloi ). Size about that of a bulbul. 

Specimens: St. Xavier's College: 72 o 6-9-33 GorOgaon; 8C 25-9-33 
JOhu (H. A.L 

Noted: Andheri, Bassein; 8 miles from Thana on Doona Hoad. 

Eesident. The Common Babbler is very rare in Salsette, as it is on the 
coastal strip of the adjacent mainland. It inhabits dry open scrub country. 

It has not been observed by us in the neighbourhood of Kihim (Kolaba District j 
at all during the course of several years watching. 

Breeding : From the condition of their gonads both the sx>eciinens (8 and 
25 September) were evidently breeding. The testes of the foimer were enlarged 

to 15x10 min. On 25 April (1935) a pair w'as observed accompanied by two 

juveniles just out of nest on a small scrub-covered hillock at Andlieri where a 
sisterhood of 6 to 8 birds is known to be resident. 

The breeding season here is apparently as ill-defined as it is in other parts 
of its distributional range. 

The Deccan Scimitar Babbler ; Pomatorhinus horsfieldi horsfieldi Sykes. 

Field identification : A dark-coloured skulker, usually in dense forest or 
bamboo jungle, with a euiTed yellow beak and a prominent white eye-brow. 
Size slightly larger than Bulbul. 

Specimens: Bombay Natural History Society: o? 2-8-25 Kandivli; (607, 
9-9-28) Hills on Thana-Godbunder Boad (S. A.). St, Xavier^s College: 170 9 
19-11-33 Borivli (H. A,). 

Noted: Gddbunder and the w'ooded hills in North Salsette; Par5l Para and 
Salao (Bolaba District); Ghats (Mahableshwar, Panchgani, Khandala, etc.). 

As pointed out by Messrs. Kznnear and "Whistler (J.B.N.H.S., xxxv, 742) 
birds from our area are really intermediate between the large pale race with 
a long beak — P. li. ohscuriis — ^from the north-w^estern portion of the range of 
this species, and the richly-coloured race from the south- w^est — P. li. travan- 
coreensis. Our specimens have practically no trace of the rufous tinge on 
the back, and in this particular approximate more closely to the latter form. 

Besident. The Scimitar Babbler is not uncommon in the w^ell-wooded northern 
parts of Salsette. It is partial to bamboo patches and low' dense bush jungle 
on the hillsides. The birds usually move about in small scattered flocks of 
4 to 7 individuals and are very shy, keeping to the seclusion of thick cover 
and seldom showing themselves. ‘Their mellow gurgling ‘whistles’ however 
invariably give away their presence in any locality, and they can he decoyed 
long distances by an imitation of their calls. Their food consists largely of 
insects which are picked off the branches and trunks of trees as w'ell as 
rummaged for among fallen leaves in typical babbler fashion. 

‘An unidentified ' Cucul us {C. micropterus9) reproduces the call of this species 
to perfection’ (H. A.). 

Breeding: We have no information concerning its breeding in Salsette, 
but elsewhere in its range it is said to do so between January and May. 

The White-threated Babbler ; Dumetia liyperythra ajbogularis (Blyth). 

Field identification: A small bird of a light brown colour, and a pure 
white patch on the throat. Size about that of a sparrow. 

Specimens; Bombay Natural History Society: o? 7-6-25, o? 14-6-25 Ohem- 
bur (S. A.); o? juv. 23-9-28 Vehar, o? ad. 30-9-28 Vikhroli (McCann). St 
Xavier's College i 51 J 19-8-33 Goregaon (H. A.)r 
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Noted: Grovemment House Grounds (Malabar 
Palace (Nepean Sea Eoad), Somerset Lodge grounds (Warden Boa,d), bills on 
TJi^a-Gddbiinder Boad, Andheri, Jogeshwari, Muliind, Powai; Kinim, g 

and elsewhere in Kolaba District. ^ , *. 

Sesident. In 1926 (July) 8. A. found this little Babbler quite coiiimon in 
the jungly undergrowth of bushes and scrub on either side of the main me 
through Government House grounds by the Walkeshwar Boad entrance, i le 
environment in this secluded locality was eminently suitable for this species, 
and we suspect that the birds seen at the only two other places within town 
limits subsequently were stragglers from the colony resident here. We have 
no more recent information concerning the grounds. Possibly there may be 
other rambling compoimds in the Malabar Hill area still capable of affording 
refuge to the species for some time longer. 

In the northern part of Bombay island and all through the scrub and 
wooded country about the foot of the hills in Salsette, the White-throated 
Babbler is not uncommon. It is usually met with in flocks of 10-12 birds 
which hop about restlessly amongst tall grass stems and undergrowth, or on 
the ground below% in search of insects. The members keep up a low ‘cheep- 
cheep’ or ‘swee-swee’ of about the volume pf a sunbird’s calls, varied occasionally 
by harsher twittering notes, especially when agitated. 

We have frequently observed them feeding on nectar from the flowers of 
Erythrina indica and E. stricta, two common trees in Salsette. 

Breeding i The breeding season proper in this area commences in the latter 
part of June after the rains have well set in and the luxuriant growth of 
monsoon vegetation is up. It lasts till September, but the best time is un- 
doubtedly till the beginning or middle of August. We have records of nests 
in various stages as follows: 4 July (’32) Andheri; 18 July (’26) Government 
House grounds (Malabar Bill); 30 July (’35) Mulund; 20 September (’25) 
Chembur, 

On 29 August (’26) a three-quarters grown young in loose juvenile plumage 
and stub tail was observed with parents at Chembur, while the specimen col- 
lected at Vikhroli by Mr. McCann on 23 September (’28) was one of a party 
of 3 juveniles lately out of nest. 

The nest is a neat ball-shaped strueturc about 6 in. in diameter, composed 
on the exterior of coarse grasses or bamboo leaves with the entrance hole on 
one side. It is lined with finer grasses. Eha (C.B.B., 85) writes of one he 
found in a Bombay garden that was made of the curly paper shavings used 
in packing eau-de-cologne bottles. 

It is usually placed from 3 to 6 ft. from the ground in a *Ber’, Ixora or 
other thorny bush, often overgrowm with monsoon creepers. Himiayun Abdulali 
fmind one at the base of the leaf-stalks of a small date palm at" a height of 
about 3 ft. 

Three to four eggs is the normal clutch. They are white in ground colour, 
spotted and blotch^ all over with reddish-brown. 

Hie nests from ‘Tanna and Ehandalla* recorded by Wenden (J.B.N.H.S., 
iv, 241) as belonging to D. h. hyperythra doubtless were of this form. 


file Ydlaw^ed Babbler; Chrysovima sinensis sinensis (Gmelin). 

Field identificution : ‘Small rufous bird with white under parts and a 
rather Icmg full tail; orange eyelids are conspicuous’ (Whistler). 

Specimens: Bombey Natural History Society: o? 21-3-24, o? 14-6-26, 9 
17-11-27 foot of Trombay Hills, Chembur (S. A.). SL Xavier's College: 68 d 
8-9-33 GoffegSon (H. A.), 

Noted: Eandivli, lEtorivli, Banheri Caves, Mulund, Pow§,i, Trombay, Thana- 
Godbunder Bead, Parsik etc,; B i h i m and elsewhere in Bolaba District; Nasik. 

Besident. We have not cmne across this Babbler within the limits of the 
city pnc^fier, but it is common in scrub jungle about the suburbs and in 
Sakette It goes about is small parties of 4 or 5, hunting among 

buslies amd grass stems for insects and occasionally clinging upside down 
is th© manner of a tit, Hie note usually utteed is a clear, loud and somewhat 
plaintive bub somo^imes- — and frequently during the breeding season — 

the males dUber up to exposed situations and uttm* a loud and pretty song. 
These Babblers are amongst the usual habitat of the Coral tree {Erythrina) m 
season, imd feed extensively on the nedar of its blossoms. 




Jouvn., Bombay Nat. Hist. Soc. 
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Ciicumstantial EMilence ^ A Monitoi Lizaid descending Nest of the Yellou-ej-ed Babbler (Cliry^iomma s sinensis). 
Palm^ia palm containing Mjna’s nest Cheinbiii, Aug 1927 Note oMiiei cioiiching iMthin 
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Breeding: The breeding season is during the rains, principally from - duly 
to September. We have records of the -following nests: 9 July (’28) Powai;- 
18 July (’36) Trombay; 5 August Powai; 29 August (’26) Chembur; 9 Sep- 
tember (’28) Hills on (iodbimder-Thana Bpad;-22 October (’38) Kihim, . 

N, & E.j vol. i, p. 97, mentions a clutch of 5 eggs taken on 10 October and 
a nest with 3 chicks and 1 egg on 30 October at Igatpuri. 

The nest is a beautifully built deep cup of coarse grasses lined with finer 
material and is usually sparsely to moderately cemented on the outside with 
cobwebs. It is hung hammock wise between the upright stems of grasses or 
monsoon plants, or wedged into some crotch of a bush, from 18 m. to "4 or 5 ft. 
from the ground. The supportii^ stems or twigs are incoi’porated into the wall 
of the nest which is sometimes carefully concealed and at others absurdly 
conspicuous. When approached closely, the Incubating bW slips off the nest, 
but skulks away through the undergrowth for some distance before taking to 
wing. It returns to the nest in the same circumspect manner. 

The cup is so deep that the contents are seldom visible unless looked at 
from directly above. When incubating — especially when crouching low at the 
approach' of an observer — all that can be seen of the bird is its beak sticking 
obliquely up at one epd of the nest and its tail at the other. The eye peers 
just over the rim and surreptitiously follows the movements of the intruder. 

Pour eggs comprise the normal clutch m onr area. They are fairly glossed 
yellowish-white in ground colour (with a pinkish tmge when fresh) and finely 
speckled with purplish-brown. ... In shape they are roundish oval and 
measure about 17x15 mm. 

Both sexes incubate and feed the young. The period of incubation has not 
been determined, but the young leave the nest 12 or 13 days after hatching. 

The Spotted Babbler : Pellorneum ruficeps ruficeps Swainson. 

Field identification : Small fluffy olive-brosvm bird, usually skulking in 
undergrowth » on or near the ground running about like quail; a reddish-brown 
cap; whitish under-parts with breast heavily streaked. Size little larger than 
a sparrow. 

Specimens: Bombay Natural History Society: 3 juveniles 16-9-28 Hills near 
G-odbunder (S. A.); 9 1-1-09 Andheri, 22-9-12 Borivli (H. B. Kinnear). 
St^ Xavier's College : 35 S 16-7-33 Pow’ai, 44 9 23-7-33 Kanheri, 98 9 28-9-33 
Borivli (H. A.). 

Noted: Mulund; Kihim, Parol Para, Mahableshwar and other wooded 
localities in the Thana, Kolaba and Satara Districts. 

Eesident. The Spotted Babbler is not uncommon in the well-wooded hilly 
portions of Salsette. The birds are seen singly or in pairs, skulking in thick 
undergrowth or rummaging among fallen leaves on the ground in search of 
insects. They walk or run along the ground like quail, but also proceed by 
long hops in the typical ‘seven sisters’ manner. The birds are usually shy 
and retiring, but curiously enough they are remarkably tame at Kihim where 
they commonly keep about the hedges in the village and its precincts, some- 
times even entering the verandahs of tenanted dwellings. The usual call-notes 
have often been likened to a plaintive 'Pret-fy sweet'. They have also been 
rendered elsew'here as 'He will heat you', 'He'll heat you' or merely 'He'll heat'. 
These are repeated every two seconds’ or so for quite ten minutes or more at 
a time. Besides, it has a loud and percussive , song of several whistling notes 
rambling up and down the scale, and more frequently heard during the breeding 
season. It is uttered from some elevated perch. The alarm call is a loud 
'kraa, kraa^ ^hraa* etc. with the throat feathers bristling. t , 

Breeding : We have not taken the nest of this species in Salsette but 
the breeding season here seems to be the monsoon. The three sp^imens col- 
lected on 16 September were juveniles, lately out of nest, and juvei^es in 
company with parents have also been observed on 30 August at Kihim, and 
one rescued from village urchins on 3 September. The number of young usually 
accompanying parents is 3 or 4. 

K The nest is a rough globe-shaped structure of grass, and leaves placed on 
ground under the shelter of a stone or bush. " ' , , 

As pointed out “in the Hyderabad State Ornithological Beport 
xxxvi, 379) the statement on p. 238 of the Fauna (vol. i) that this Babbler 
apparently does not breed below about 2,000. ft. is erroneous. Kihim is. pb lie 

y ^ ' 
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sea-coast and the whole of Saisette is also well under that elevation, but there 
is no doubt as to the species breeding in these localities. 

The Bombay Quaker Babbler : Alcippe poioieephala hrucei Hume. 

Field identification : A rather slim babbler, with the usual nondescript 
olive-brown plumage and a grey cap. Size about the same as last. 

Specimen: Bombay Natural History Society: c? 20-11-27 Kandivli (Mc- 
Cann). 

Noted: Hills near Tulsi Lake; Parol Para (Alibag Taluk), Boha (Kolaba 
District); Mahableshwar, eto. 

Eesident (?). The Quaker Babbler is rather rare in Saisette and confined 
only to the well-wooded hills in the north of the island, where we have come 
across it sporadically and sparingly. It is essentially a bird of wet forest of 
secondary aspect and as such, much more common at Mahableshwar and in 
areas of heavy rainfall on the Ghats. 

The birds move about restlessly in flocks of 5 or 6 individuals among the 
foliage of tall trees as well as m bushy undergrowth, hunting for insects. Two 
or three such flocks may frequently he seen together and in association with 
other avian species. -The males have a pretty trilly w^histling call or ‘song’ 
of 4 notes, of the consistency of a Magpie-Eobin’s, which is constantly uttered 
and is usually the first intimation of their presence in any locality . 

Breeding : We have no information as to whether this Babbler breeds in 
Saisette. 

The Central Indian lora ; Mgithina tiphta humei Stuart Baker. 

lora zeylonica of EBEA. 

Local Name: Okeroha. 

Field identification: Male in breeding plumage ‘a black and yellow bird 
about the size of a tomtit. The top of its head, with all its back and upper 
parts, is as black as a newly-brushed boot, with a white band across the 
wings . . . the whole under parts, from chin to tail, are a bright gamboge 
yellow’ (Aitken). In the female the black is replaced by greenish-yellow. 
The male in winter loses much of the black and is then very similar to the 
female. 

Specimens; Bombay Natural History Society: 9 7-2-24 Pali Hill (Bandra) 
(S. A.); cf (No. 208.31-12-07) 26-3-99 Trombay Island (Major H. J. Walton); 
cf (No. 1376.31-12-07) 27-11-99 Hog Island (E. Comber). Sf. Xavier's College: 
23 juvenile 6-7-33 Gdregaon (H. A.). 

Noted: Bombay city: Ehetwadi and Girgaum (1914); Cbaupati, Malabar 
Hill, Victoria Gardens, Fort, Colaba, etc. Suburbs and Saisette : Bandra, 
Santa Cruz, Khar, Andhm, ^rivli, Eandivli, Cbembur, Thana, Powai Lake, 
Mulund, BbSndup, Gfidbunder, Elephanta Island and on adjacent mainland. 
Mcn^e or less ubiquitous. 

Besideflat, (Oie Iksa is a common and familiar bird both within the limits 
of the city and suburbs and also farther afield. It frequents gardens, mango 
orchards and secondary jungle usually in pairs which hunt for insects among 
the foliage of trees, the birds keeping in touch with each other by mellow 
whisfelee and short musical chirrups. The nuptial display consists of the male 
dbasing female about impetuously from branch to branch and tree to 
tree, posturing before her with wings drooping, rump feathers arched and 
flufled out and tail slightly cocked, to the accompaniment of chirruping notes, 
a variety of musical whistles or a long drawn 'ehee-ee\ Another very familiar 
and sp^tacular turn in the display consists of the male springing perpendi- 
cularly from a branch several feet up into the air, hovering, fluffing out and 
exhibiting his white rump feathers and parachuting down like a fluffy ball. 

Breeding : We have taken or seen nests in the city and suburbs at Ehetwadi 
(1913), Malabar Hill, Andheri, Bandra, Chembur, Borivli and elsewhere, too 
many to enumerate. 

The season in our area and on the adjacent mainland is from May to 
September* our earliest date being 5 May and latest 4 September. July and 
August is the best time for eggs. The normal clutch here is almost invariably 
of three eggs, but soaaelimes—probably in the case of second layings — ^two 
are found. 

The nest is a beautiful compact cup of fine grasses or fibres, well and 
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neatly plastered over with cobwebs. It is placed in a crotch of twigs from 
4 to 30 ft. from the ground, but oftenest between 6 and 12. Either the 
supporting twigs and leaves are worked into the wall or firmly wound round 
with cobwebs. Mango, Bauhinia, Lime (Citrus) and Ber (Zizyplius) trees are 
largely favoured. 

The eggs are pale pinkish-white, blotched with purplish-brown and measure 
about 17-5x14 mm. 

Both sexes partake in building the nest, incubation and tending the young. 
The nest in one case took five days to build and there was a pause of a day 
before the first egg was laid. The eggs are laid at intervals of about 24 
hours and — as far as we have been able to ascertain — only early in the 
mornings. Incubation commences from the first egg, both sexes brooding more 
or less alternately, but it is fitful and irregular (even in wet weather) until 
the full clutch is completed. We have only found the female brooding at 
night. 

The number of eggs and young of the lora that come to grief is appalling. 
Withm town limits the chief culprit is the House-Crow, with the Boy a 
good second. In the suburbs and outlying parts of Salsette, Jungle Crows, 
Crow-Pheasants, snakes, monitor and Calotes lizards do considerable destruction. 

The Malabar Gold-fronted Chloropsis ; Chloropsis aurifrons frontalis (Pelzeln). 

Field identification: Similar to the next, but with the forehead touched 
with bright gold. The chin is black in adults of both sexes, but pale green 
in the young. 

Specimens : Bombay Natural History Society : ^ Q 28-11-27 Mulund Hills 
overlooking Tulsi Lake (S. A.); 22-10-28 Tulsi Lake (McCann). St. XavieFs 

College: 7 c? 23-7-33 Tulsi Lake (H. A.). 

Noted: Eandivli, Godbunder, Kihim, Roha, etc. (Kolaba District). 

Resident. The Gold-fronted Chloropsis or Green Bulbul is fairly common 
in the better wooded parts of the island, especially in the environs of the 
three lakes in Salsette which furnish the city’s water supply. It is thoroughly 
arboreal in its habits, and hunts systematically among the foliage of trees for 
insects, clinging upside down and in all manner of acrobatic positions in the 
search. Being of a grass green colour and harmonizing admirably with the 
surrounding leaves, it is oftener heard than seen, but even so it is such an 
accomplished mimic of the calls of other birds that it frequently passes for 
them and is overlooked. We have heard it imitating to perfection the following 
species: Tailor-bird, Red-whiskered Bulbul, the defiant Shikra-like notes of the 
Black Drongo, lora, White-bi^asted Kingfisher, Rufous-backed Shrike and 
several notes of the Magpie Robin. The calls are often very puzzhng since 
they are produced long after the originals have left the locality on seasonal 
migration, a fact which postulates a remarkably retentive memory on the 
part of the mimic. The different impersonations follow one another in quick 
succession without a break, and convey to the hearer an impression that a 
plenary session of a veritable avian League of Nations is in progress 1 On 
approaching the tree from which this Babel emanates, a solitary Chloropsis 
or a pair fly out and the illusion is at an end. Its own call or ‘song’ of 
several notes is wedged in between the imitations. 

Insects and spiders form a large part of the diet of this Chloropsis, but 
berries are also eaten and the nectar of many flowers is regularly imbibed. 
We have observed it in this quest probing into the blossoms of Erythnna, 
Bombax and Calycopteris floribunda. 

The adult female shot on 28 November had less and duller orange on the 
forehead and the blufe cheek- or moustaehial-streaks somewhat less defined, 
but the chin and throat were black and not pale green as have been described 
for this sex in the Fauna (i, 348). The latter description in reality applies 
to first winter birds of both sexes as pointed out by Messrs. Whistler and 
Kinnear (J.B.N.H.S., xxxv, 752). 

Breeding : We have no data in regard to the breeding of this species in 
Salsette. 

Jerdon’s Chli^ropsls : Chloropsis jerdoni (Blyth). 

Phyllomis jerdoni of EHA (who appears to have confused it with aurifrons)^ 

Field identification: A beautiful grass green bird with the chin black in 
the male and blue in the female. Size about that of a Bulbul. 
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SpecimeDs : Bombay Natural History Society: S 20-12-23 An dheri (Prater) ; 
9 22-3-24 Godbimder (S. A.). St, XavieUs College: 6 cS 27-7-33 Borivli (H. A.). 

Noted: Nandivli (Salsette), Kihim, Parol Para, Eoha, etc. (Kolaba Bis- 
trict). 

Resident. A fairly common species in Salsette and a bird of somewhat 
opener country than "the last, frequenting mango orchards, gardens, groves of 
trees and thm forest. 

It is also an excellent mimic and there is not much in its voice, habits 
or food to distinguish it from its Gold-fronted congener. On Coral trees ^ in 
bloom, where it is a regular habitue, it plays the blustering bully, ^ attacking 
and drivmg away every other bird feeding on the nectar not only in its im- 
mediate vicinity, but often a good distance away in another part of the tree. 
Sometimes we have even observed it acting dog-in-the-manger and driving 
away birds from the dowers by swooping down on them repeatedly from a 
neighbouring tree to which it returned after each sortie. 

On one occasion (8 September 34) Hiimayun Abdulali observed a pair cap- 
turing (and eating) red ants (CEcophylJa smaragdina) on a mango branchv 
Every ant caught in the beak w’-as quickly but deliberately rubbed into the 
tail feathers before being s’wallowed. Humayun Abdulali speculates that this 
process may help to wipe off the unpalatable formic acid from the squeezed 
victims. A separate note on this interesting observation bas been published by 
S41im Ali elsewhere in this Journal, (vol. xxxviii, pp. 628-31). 

Breeding: We have not been able to obtain any first-hand evidence, but 
EHIA {C.B.B., 93) has taken a nest and thinks that March and April is the 
usual season here. It is said to be a loose cup-shaped structure placed at 
the end of a branch of some large tree. Two or three white eggs with claret 
coloured spots are laid. 

The (irey Hypocollus : HypocoUus ampelinus Bonap. 

Specimen: Bombay Natural History Society: c? 14-11-30 Eihim (Eolaba 
District). 

Vagrant. The normal habitat of this bird is Persia and along the shores 
of the Persian Gulf. The record of its occurrence in our neighbourhood is 
an exceptional one, there being altogether not more than two or three others 
for the whole of the Indian Empire. 

Purther particulars regarding the specimen will be found on page 1061 of 
volume xxxiv of this Journal. 

Family : Pycxoxotid^ . 

The Red-Vented Baihal : Molpastes cafer cafer (Linnaeus). 

Fyononotus haamorrhous of EBCA. 

Field identification: ‘Cheerful smoky brown bird, with its face and fine 
crested head glossy black. The “under-tail coverts’* as they are called in polite 
sociidiy are crimson’ (EHA). 

Specimen: St. XavieRs College: 9 c? 22-1-33 Andheri (H. A.). 

Nc^ied: Bombay City: Warden Road, Malabar Hill, Government House 
grounds, Ehetwadi and Girgaum (1913), Chaupati, Victoria Gardens, Willingdon 
sports Club grounds and elsewhere. Suburbs^ Salsette and adjacent mainland : 
Pali Hill, Bandra, Khar, Trombay Hills, Chembur, PowSi Hake, Borivli, God- 
bunder, Thana, etc.; Kihim, Dran, Alibag, Elephanta Island and elsewhere in 
Koliba District. 

Besidenfe. The Bed-vented Bulbul is a common and familiar species of 
gardens ax^ residential compounds, both within city limits and in the suburbs. 
It also frequents the low country in Salsette generally, being less common 
in the hills where its Red-whiskered congener more or less replaces it. Along 
with numeroiis other bird species, it feeds largely on the nectar of flowers 
especiaHy Mrythrma and JBombax. We have also observed it nipping open 
tlw explosive buds of Lorantkue scurrula and L. longiflorus, probing into them 
for the nectar and tar^sporting quantities of pollen on its forehead. 

Among the berries connaaoiily eaten and for the seed dispersal of which 
this and other Bulbuls are undoubtedly largely responsible in our area, may 
be motioned Dnnfano camara, Sirehlm asper, Mimusops hexandra, Vitis sp., 
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Flacoiirtia montana, Jasminum mulabaricum and LoraiitJius spp. Some insects 
are likewise taken. Plying termites are greatly relished and we have also 
seen several birds hopping about on the ground picking up small black ants 
emergmg with their eggs from a hole. 

Breeding : We have taken or seen nests, too numerous to detail, between 
the end of April and the beginning of October. The nest is a cup of rootlets 
with sometimes a little cobw*eb on the outside, placed at heights betw^een 3 
and 30 ft. from the ground but oftenest under 10 ft. The site selected is 
usually shrubs, creepers in verandahs, stunted date palms, cactus hedges, Picus 
sprouts in wells or old walls etc. A particularly favourite site on the coast 
is the pollarded Bhendi (Thespesia) trees, and pruned G-uava ‘ grafts in gardens 
seldom fail to attract the birds. 

The normal clutch in these parts consists of tw^o or three eggs which are 
pinkish- white in ground colour, more or less profusely blotched with purplish- 
brown or claret. There is considerable casualty among the nests due to ram, 
wind, etc., and the mortality among eggs and nestlings is hea^^' — lizards, snakes, 
crows, erow'-pheasants, koels and boys being some of the agents that contribute 
to it. 

The eggs are laid early in the mornings at intervals of about 24 hours. 
Incubation commences with the first egg as a result of wdiich there is a marked 
disparity ' betw^een the sizes of the chicks in the nest- 

The White-eared Bulbul : Molpastes leucogenys UucoUs (Gould). 

Sind or Persian Bulbul of EHA. 

Field identification: General appearance like the last, but with the cheeks 
white and the patch of crimson under the tail replaced by sulphur yellow. Size 
same as last. 

Specimen: St, Xavier's College: 8 S 16-8-33 Goregaon (H. A.). 

Noted: Vikhroli (Salsette); Bewas (Kolaba District). 

Status uncertain, but apparently _a recent immigrant and fast establishing 
itself as a resident. Onr impression is that this bird, first reported to us by 
Mr. C, McCann in 1928 as a surprise straggler in our locality, has since been 
on the increase — though very gradual (see J.B.NJH.S., xxxvii, 221). They are 
either descendants of escaped cage birds that have established themselves and 
multiplied, or represent a southward extension of range from Gujerat where 
the species is common, or both these factors operating together. 

‘In Salaette and across the Harbour, at Bewas, they are always seen 
associated with Clerodendron inerme and Salvadora persica. As these plants do 
not grow far from mud-flats, the birds are also seen in similar terrain. The 
same association w^as also observed at Cambay (Gujerat) wliere the bird is 
common.’ (H. A.) 

The Southern Red-whiskered Bulbul : Ofocompsa jocosa fuscicaudata Gould. 

Local Name: Inglees Bulbul or sometimes M ah able sh war BnlhuL 

Field identification': ‘Sprightly bird . . . dark brown above, white beIow% 
with a white patch on the cheeks, and a broken gorget across the breast; a 
crimson tuft below the eye and a similar patch of colour under the tail’ 
(Whistler). It has a perky crest often likened to* Mr. Punch's cap. Size 
same as last. 

Specimens: ' Bombay Natural History Society: o? 16-3-24 Vihaf Lake 
(S. A.). St, Xavier's College: 69 c? 8-9-33 GoregSon (H. A.). 

Noi^d: Warden Boad, Malabar Hill; Pali &1I — ^Bandra; Powai Lake; 
Chembur,' Trombay Hills /Borivlf, Kandivli,’ Andheri, GSdbunder, Thfina, etc.; 
Kihim, Alibag and elsewhere in the BoiSba District and also in the sur- 
rounding cobntiry. 

Besident. The Bed- whiskered Bulbul is easily the commonest bird in the 
hills of Sahette where the jungle has been cleared and dense scrub (mainly 
Lantana camara and Holarrkena antidysenterica) has taken its place. Within 
city limits and in the suburbs it is less abundant than the Bed-vented Bulbul. 

It is of a tame and confiding disposition and in food and habit's closely 
resembles the last-named. 

It seems remarkable that such a keen naturalist and observer as EHA 
should have fallen into the error of saying about this bulbul (C.B.B., 89) l^at: 
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* , , . the cheeks (or ears) of the roale are crimson and those of the female pore 
white’. This, of course, is incorrect as the adnlt sexes are indistinguishable 
in appearance, both having the red ‘whiskers’. In young birds, however, the 
red whiskers are lacking and the undertail coverts are a pale orange-rufous 

or salmon colour. - i x i. 

Breeding : The breeding season in our area lasts from March to October, 
and we have records of numerous nests during these months. 

The nest is similar to that of the Red- vented Bulbul and placed in bushes, 
hedges or small trees generally from a few inches to within 7 or 8 ft. of the 
ground. Occasionally the site selected is the thatch of palm-leaf walls and 
roofs of tenanted huts, the birds sitting complacently on their eggs or feeding 
the young within a few inches of the inmates. The normal clutch consists 
of two or three eggs which are similar in colour and markings to those of 
the Red-vented species. The period of incubation is 15-16 days. Two,^ or 
sometimes even three, broods are frequently reared or attempted in succession, 
the casualty among eggs and young being amazingly heavy. 

Both birds share in the construction of the nest, rearing of the young and 
presumably^ also in incubation. The nest takes three or four days to complete 
and there IS usually a pause of a day — sometimes two — ^before the first egg is 
laid. The eggs are laid at intervals of about 24 hours and early in the morn- 
ing i.e. approximately between 6 and 7-30 a.m. Brooding sometimes com- 
mences fitfully from the first egg, but the nest is left unattended through long 
periods of the day and during night until the full clutch has been laid. In- 
cubation is taken up earnestly thereafter though in the early stages it is often 
very intermittent during the day. 

Although strictly speaking outside the scope of this paper, a distributional 
peculiarity of the Red-vented and Red-whiskered Bulbuls in a neighbouring 
area of the adjacent mainland is perhaps here worthy of note. The distance 
between Mahableshwar (4,500 ft.) and Panehgani (4,400 ft.) on the Western 
G-hats is about 10 miles, yet the average annual rainfall at the former is 
between 225 and 275 inches while the latter receives only about 60 inches, 
both during the South-West Monsoon. The Red^whiskered Bulbul is one of 
the commonest birds about Mahableshwar as is the Bed-vented species at 
Panehgani, either to the more or less complete exclusion of the other. About 
two miles from Lingmala Palls towards Panehgani stretches the almost sword- 
cut line of demarcation between the zones occupied by the two species and along 
this may also be said to lie the boundary between the evergreen vegetation of 
the humid, heavy-rainfall area of Mahableshwar and the drier, deciduous country 
as about Panehgani. 

The status of the Bulbuls in these two popular hill stations is so remarkable 
that it cannot fail to strike even a casual observer. 

Tlie Wkite-browed Bulba! : Pyemnotus luteolus luteoivs (Lesson). 

/flsos luteolus of EKA. 

Local Name : Khar-hnlhul. 

Field identification : *A clumsier bird than the other bulbuls, tmerested and 
clad in an anaesthetic garb of brownish-greenish olive, passing into dusky 
^eenish-yellowish white on the under parts. There is no bright colour about 
it, hut its eye-brows are conspicuously white. A loud, abrupt, rattling snatch 
of a song.’ (Eha). Size aa of the Red-vented Bulbul. 

Specimens; Bombay Natural History Society: o? 8-3-24 Pali Hill — ^Bandra 
(S. A.); (No. 604.3-7-&) 22-6-28 Malad Henricks). St. Xavier's College: 
10 7-S-S3 G-oregaon (H. A.). 

Noted: Warden Road, Cumballa Hill; Pberozesha Mehta Gardens and 
Government House grounds, Malabar Hill; Haffldne Institute grounds, Parel; 
Rhar, Andheri, Trombay Hills, Chembur, Borivli, Kandivli and elsewhere in 
Salsette; tlran, Eihim, Aiibag, etc. across the Harbour. 

Resident. Ibis bulbul is common in the gardens of the outlying residential 
portions of the city and suburbs, and also in the scrub country at the base 
of the hills in Salsette, 

It goes about m pairs, but is oftener heard than seen as it bursts forth 
every now and again into loud abrupt snatches of song. It is usually shy, 
but a pair observ^ ha the shrubbery bordering the Pberozesha Mehta (hardens 
on Malabar Hill (July 1925) appeared to have become thoroughly sophisticated 
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and were not at all perturbed by the proximity and bustle of the throngs of 
people out to ‘eat the air’ on a Sunday afternoon. From their behaviour it 
was evident that they had a nest in the shrubbery near the Post Office end 
of the garden. We have no recent information as to whether these birds 
still persist, but thanks to the presence of many suitable gardens and compounds 
in that neighbourhood, they are very probably still there. 

The food of this bulbul consists of berries and fruit of many kinds, the 
more prominent species among them being Lantana camara, Mimnsops hexandra, 
Streblus asper and various Fici. Spiders and insects are also eaten but to a 
lesser extent. 

Breeding : The season lasts from early March to the end of August. Lt. 
H. E. Barnes {J.B.N.H.S., iv, 249) found it breeding on Mount Sion (Salsette) 
in July and August. Aitken (N. & E., i, 190) found a nest with c/2 on 
14 September, and we have seen a nest with two newly-hatched chicks as 
late as 3 October. It is possibly double-brooded. 

The nest is similar to that of the Bed-vented Bulbul and is composed of 
rootlets etc. without any extra lining. It is flimsy and loosely put together. 
The site selected is in some low bush such as Lantana or Karonda (Carissc) 
seldom more than 4 ft. from the ground. The highest noted by Humayun 
Abdulali was in a date palm at about 15 ft., but it was never completed. 
One of our nests (containing young) was placed in (or on) the leaf of a young 
date palm about 12 in. off the ground. The leaf overhung a used cattle path, 
so that it must have been constantly brushed aside and violently shaken by 
the animals passing to and fro I 

Almost invariably two eggs are laid, but Humayun Abdulali has once found 
only a single. The owners do not create the usual bulbul row when the nest 
is being pried into or handled. They merely sit at a distance and utter a 
low 'krr-kurF etc. of displeasure and concern at intervals which may be 
abruptly switched on into the merry rattling song- 


(To he continued). 



SHOOTING NOTES EOE THE CENTRAL PROVINCES. 

BY 

J. E. Hall. 

{With a plate). 

The following -notes are submitted in -the hope that they may 
be of assistance to impecunious sportsmen, like myseM, who ar6 
unable to budget in thousands for their annual shooting holiday. 
That shikar and a IxYely, interest in Natural History is not neces- 
sarily a rich man’s pastime can be amply proved by the results 
I have obtained. It wns the chance remark of yoxmg friend 
in the Indian Ai*my, who deplored ' the fact of his inability to 
go on a month’s shooting trip due to the expense involved that 
induced me to wTite these notes. 

The first recommendation I have to make to anyone wishing 
to shoot in the Central Provinces is to' buy, beg, borrow or steal 
a copy of Dunbar-Brander’s .classic work, Wild Animals in the 
Central Provinces. With the help of the wonderful notes on the 
Eauna of the province, their habits, hints on shikar etc. one 
cannot fail to succeed in obtaining good trophies, and a complete 
education in the wavs of the Wild. Make this book your constant 
companion at home and in the jungle, study your failures and 
successes in relation to Brander’s observations, and you will in 
one month learn what our predecessors took years to discover 
by experience. Before going to your shooting block, please remem- 
ber that there are several methods of transport. Except for 
short distances up to 200 miles or so a car is an expensive luxury. 
It is all right to get about in, but no shooting is permitted in 
the Government Reserved Forests from cars, and very rightly 
too. Besides one can see far more game in one’s block by getting 
about on one’s flat feet than in a ear. 

It is not essential to travel first class by rail, especially in a 
case where a journey of 500 miles is involved ; wdth a certain 
amount of discomfort a friend of mine travelled 700 miles recently 
by intermediate class, and at a fraction of the cost of first class 
travel. I think it worked out at one-quarter of the cost, and 
was the only means by which he could balance his shooting 
budget. During the trip he improved his knowledge of the lan- 
guage, and the nature of the country to a remarkable extent, so 
much so that meeting a landholder of the United Provinces in 
the compartment he got an invitation to shoot there when he had 
some further leave. Most shooting parties move out from the 
District, station of their block by bus or taxi; to date I had always 
done so and paid heavily for the doubtful privilege. This year, 
however, due to Election ‘fever’ not a single conveyance was avail- 
able, so that I was compelled to fail back on either bulloek-cart 
or^ jpony tonga. ^ I chose the latter and got a very pleasant sur- 
prise. Two ponies were harnessed to each tonga, of which I had 
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two^ to fit myself, servants and kit; and they got me to my block, 
a distance of 42 miles in ten hours including halts for resting the 
ponies and food. I have never enjoyed a trip as much before. 
It was a unique experience and at the same time a very satis- 
factory mode of transport inasmuch as my total expenses were 
a paltry Bs. 16 as against Bs. 42 usually paid to the bus-wallah. 
So much for cutting 'down expenses for the route. There are 
several other ways of economising, that will suggest themselves 
to the reader; I for one never beat for tiger, partly on account 
of the expense, and also due to the fact that in a beat for* a 
guest of mine, where I accompanied the beaters, a wounded 
tiger turned back and just missed bagging me. From that day 
I have decided that it is not fair to the beaters to ask them to 
drive tiger with sticks and stones, when the sportsman with a 
rifle is safe up a tree. When writing to the Forest Officer of 
the District you have decided upon visiting, for a block, ask for 
two or three blocks at least, this enables him to allot you one 
in case any of the others are already reserved. It is best to 
write a couple of months ahead for the block. The block fee is 
Bs. 25 a month plus Es. 10 for the new Game license, which 
the District Forest Officer can obtain for you from the Deputy 
Commissioner of the District. After obtaining your block, write 
thanking the District Forest Officer and ask him to let you know 
the best site to camp, and the nearest route from the Eailway 
station or District Headquarters, also ask for the address of the 
Bange Officer responsible for your particular block. So far I have 
found the ' Forest Officials in the Central Provinces very helpful 
and courteous in their dealings with me. On obtaining this 
information, arrange your plans, write to the Bange Officer, 
informing him that you will be reaching the block by a certain 
date and request his assistance in the matter of bodas (buffaloes 
for tying up) and a reliable shikari. This officer is usually an 
Indian and, whilst being above accepting any gratuity from you, 
he can appreciate common courtesy. His help is invaluable and 
is freely given, though it is no part of his duties to cater for 
sportsmen. Having established contact, proceed to your block, 
take your rifles, kit, tentage and stores with you. Dealing with 
these ! have the following advice to give: — ^ 

Rifle 8^. A heavy double-barrel H. V. rifle is a necessity if 
any serious tiger shooting is going to be done (mine is a 450/400 
D,’ B., H..W,); Especially in the case of following up a wounded 
animal the value "of a quick second shot is most felt. A double- 
barrel permits of a very 'quick snap-shot being taken and in such 
circumstances is much more accurate than a bolt action single 
barrel type. Take soft nose split bullets for tiger, panther, deer 
and similar game, and a few solids for bison if you are lucky enough 
to be, allowed one on the permit, and wffiat is more, to find one. 
I have found twenty rounds quite sufficient for a month’s shoot, 
in fact, I have only fired tw^elve rounds out of this rifle in two 
sKobt’Sr and only in’ one case w^as a second 'shot required on an 
animal- ’ ' - . " 

Next, a medium weight rifle is useful, mine is a *300 Spring- 
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field bolt action. This is light enough to be carried by the 
sportsman in his wandering round the jungles; is deadly accurate 
in taking the very often barely seen neck shots offered by 
sambhur and cheetul and in every way will prove its utility in 
bringing down black-buck, barking deer, pig etc. Whether to 
take a 12-bore shot gun or a •22-bore rook rifle is a moot point. 
I favour the latter, as one can pot doves, jungli moorghi, etc. for 
the pot with the minimum of noise. A most essential proceed- 
ing if you are after tiger. Several shikaries I know use the 
12-bore with buckshot or ball on tiger and panther. Unless the 
gim is a paradox pattern one, I most strongly recommend that 
it is not used in this way. With luck an animal is shot dead, 
but in most cases, especially as regards tiger, a follow up is the 
result, with danger to the sportsman or the unfortunate villagers 
who may encounter the wounded beast. During my last three 
shoots I have left my gun at home, as I found it quite super- 
fluous on shikar, and one can with a little practice obtain excellent 
results with a rifle. 

If you are in a district where the use of a torch is permitted 
at night for shooting; take it every time; with a good clamp 
arrangement to attach it to the rifle one can obtain deadly shots 
on any sort of night, dark or moonlight. Without the torch one 
has to chance a shot at somewhere on the tiger’s body during a 
sit up. With the torch one can place a shot in the neck which 
\\ill drop the tiger or panther where he stands, 

A good pair of binoculars is most useful, as also a set of 
country-made skinning knives. Very often skiimers are not ob- 
tainable and this means having to skin an animal with often enough 
very crude assistance from the jimglies. 

For tentage I recommend an ordinary 40-lb, ‘officers’ pattern 
double fly for oneself, with a grass hut, which the villagers will 
run up in a couple of hours for the servants. A canvas tarpaulin 
is useful for keeping off the rain from the servants, or for taking 
with one when after bison; as very often in this latter case one 
has to camp out in the jungles miles from camp. 

A portahie machan, laced with khaki-dyed newar tape, is 
excellent for sitting up/ not only is it more comfortable than a 
village hhaitia, but it is not likely, to creak at a critical moment. 

As regards stores, one h^ one’s own fancies in tinned provi- 
sions, it is advisable to buy these at your home town and bring 
them with yourself. All bazar provisions, such as flour, ghee, 
salt, sugar, etc., can easily be purchased from the District Head- 
quarters nearest to your block. This does not apply to small 
wayside stations and one has to make arrangements to bring 
everything. At these latter places the only conveyance usually 
available is buUock cart, and don’t expect these to move in 
mountainous country more than 16 miles a day. Don’t forget to 
take about 8 lbs. burnt alum and some arsenical paste for treat- 
ing stius with. It is very difficult to get alum in the interior, 
also a couple of hundred ^inch nails for pegging down skins with. 
These are far more useful than bamboo pegs and do not tear a 
skill half £ts mUoh. 
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Having discussed most of the shikari’s requirements, I leave 
out petty odds and ends such as clothes, water bottles, lamps 
etc., servants are the next problem. I find that a good cook and 
an orderly are quite sufficient. The former is an absolute neces- 
sity, the latter if he has been to the jungles before a most 
valuable perquisite. He can superintend the tying up of *hodas\ 
dry curing of skins, cleaning equipment and the hundred and one 
odd jobs that crop up in camp. 

A stock of essential medicines such as quinine, iodine, salts, 
aspirin, permanganate, etc., is very helpful, in fact during the 
winter months when the jungles are still very damp — quinine, or 
one of its many compounds is essential to keep off Malaria. Dose 
yourself and your servants regularly as fever can ruin the best 
arranged shoot. \Vlien you are leaving your block make over your 
medicines to the Eange Officer. He will appreciate them for him- 
self and the poor villagers who have helped you in yom’ holiday. 
In the jungles medicine is a Godsend, whereas back in civilisation 
it is always available. 

Having settled where you will go, how you are to get there, 
and worked out your programme, expenses etc., decide what 
animals you mostly wish to shoot. This depends entirely on your- 
self and the type of game available in the district. Eoughly 
speaking, the distribution of game is as follows: — 

Tiger, panther, bear, spotted deer, sambhur, barking deer, 
in most or almost all districts of the Central Provinces. 

Bison in Mandla, Balaghat, Eaipur, Chanda and other dis- 
tricts south of the Nerbudda. 

Swamp deer (hara-singha) in Mandla only. Shooting in 
other districts is prohibited as these fine animals are getting very 
scarce. 

Buffaloes are preserved throughout the province, as they are 
very scarce and only available in the Eaipur District, 

To illustrate actual experiences let me describe a recent shoot. 
Getting down at Mandla Fort this February, I called on the Dis- 
trict Forest Officer whom I had met out shooting the previous 
year, to make my ‘Salams’ and get the latest news of my block. 
In passing I may mention that this particular gentleman is one 
of the finest officers that I have met in my wanderings throughout 
India, scrupulously fair in his dealings with shikaries, and always 
ready to help a fellow sportsman. You will find his type the nile 
rather than the exception in the Central Provinces and Govern- 
ment forests elsewhere throughout India, After a hearty break- 
fast, which I enjoyed, being ravenously hungry, I set out in search 
of a bus or taxi to get me to my block, with the result already 
shown. However the tonga journey was a novel — and to me in- 
triguing experience, being as I am very keen on horses of any 
description. I reached my block the next day as I broke journey 
about half way to get a decent sleep in the last dak-bungalow on 
the road. Arriving at the Eange Officer’s headquarters I was given 
a cordial welcome as he was an old acquaintance from the previous 
year. Armed with all the newest ^hhabbar' and with all arrange- 
ments for shikaries and *hodas* complete I pushed on to the 
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village recommended to me by the District Forest Officer on foot, 
a distance of 16 miles, the luggage coming on by bullock cart. 
Camp was pitched about 8 p.m. and after a healthy dinner of 
village moorghi and *chappaties' washed down with the last of the 
heel' I had, prospects of shikar were discussed over a roaring log 
fire. It was ascertained that there w’ere two, quite probably three 
tigers in the block, and that one of them lamed in a beat some 
twelve years back and consequently called Hungra' by the vil- 
lagers, was not only remarkable for his size and weight, but also 
very bold in his dealings with human beings, having mauled a 
couple of beaters and cowherds during his career, and distinguished 
himself by nearly pulling a sportsman out of his machan the 
previous year, '^^thal, he was said to be remarkably cunning. 
This was a pleasing prospect, further set off by Sajnoo the shikari 
waking me up at 4 a.m. to hear a big hara-singh stag roaring. I 
have been after a good stag for t’wo years but without success 
and life was indeed rosy. 

It was decided not to fire a shot until 'Lungra' was brought to 
bag, so that concentration was set upon the tie-ups. The first 
three days brought disappointment to everybody; myself because 
no kills were made, the shikaries because I would not fire at an 
enormous wild boar that we met early one morning on our way 
to inspect the ‘bodas\ The fourth day w’as memorable; coming 
down from a high hill where we had sat to look out for bara-singh 
in an adjoining maidan we disturbed some animal near a small 
spring on the face of the hillside. The wavy motion ‘ of the high 
grass indicated a tiger moving ofi, but it was impossible to get 
a 'glimpse of him due to the dense grass which was at least 8 ft. 
high. A careful examination of the spot from where he had moved 
disclosed this as a favourite lie up of the famous 'Lungra’. There 
were several forms, both old and new where he had rested, and 
hair and pugmarks in plenty. These latter bore out the state- 
ments of the junglies, that the tiger was very massive. They 
huge and I could fit eleven fingers in the indentation of the 
tbe^ right fo<>t turned inwards considerably 
mtm defect or deformity in the conformation of the 
fool, sIfiMrl was iimopediately* mafe for oanop by a rowd-about 
way to avoid disturibing the tiger more, and at Sajnoo ’s sugges- 
tion weistarted' talking in ordinary tones, cut a few bamboos etc., 
as if we were 'just woodcutters in the jungles by chance, as it 
was known that the tiger was very suspicious and any hint of 
activity in the jungles sent him in hot haste to safer 
Quarters,’ A sudden barking of a barking deer quite close at hand 

the opposite face* of the valley, seemed to indicate that the 
t^er was watching us, and a look through the glasses showed that 
the d^ was stationary, barking furiously at something in the 
bamboo covert, the chattering of a pair of magpies round and 
aboust a pfi^rticiilar spot ' also indicated the presence of the tiger. 
That ia%ht a bufalo calf tied on the direct path leading down from 
the hfflsfder at a place s called Earipahar was taken hy lungta, 
he bad Bowevwlfitfeii dean through the fore leg by which, the 
ball was ti^ near a smtabie ihacban tree and taken it right 
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away. The long and short of it all was that we never found a 
trace of the kill. . This was a gloomy outlook^ and indicated an 
extraordinarily cunning beast. Strategy was essential to get a 
chance at him, so the next night three bodas, all carefully selected 
for size were tied up in the same spot. Instead of the usual 
picketing peg, each beast was tied to a fahly long and heavy 
log of wood, which it could drag to some distance, and the rope 
was passed around the base of the horns. The scheme succeeded. 
Next morning disclosed two of the bodas hale and -hearty, but 
some distance from their original picketing point, they had bolted 
on seeing the tiger and got held up in the jungle by the logs 
to which they were tethered, A i^ool of blood in the path of 
the third beast’s drag showed that a kill had taken place and, 
what w’as more, the tiger had dragged ho da and log leaving a 
clear trail to follow. The next step was to get some of the 
village buffaloes and after taking lunch and getting all the requi- 
sites for sitting up, to follow up the drag in such a way that 
the tiger thinking we were village cowdierds had no suspicions that 
we were after him. Beating was impossible due to the unbroken 
nature of the forest and to the genuine fear the villagers had of 
this tiger. It took us forty minutes to locate the kill in a dense 
bamboo thicket on a steep face of the hillside. Had I not seen 
for myself how the 2-year buffalo calf complete with tethering log, 
had been dragged up that hill through dense coverts and over 
fallen trees 3 and 4 ft. high o2 the ground; I could never have 
believed a tiger capable of such remarkable strength. It was a 
revelation of a tiger’s strength, a path like the track of a roller 
marked the progress of the tiger and his kill. It was just as 
well that w^e had taken the precaution of locating the kill with 
buffaloes as the tiger was sitting near the kill in dense bamboo 
cover when we foimd it and w’as seen moving off across a small 
nullah. He was going calmly and without fear, looking back at 
the buffaloes w'ho had grouped together on getting sight of him. 
Unfortunately I was examining the kill at the time and so missed 
a chance of getting him as he crossed the nuUah. Hastily and 
with the minimum of noise a machan low dowm in a bamboo clump 
w^as made, well screened with small bushes. I settled myself 
dowm at 4 p.m. and my men moved off with the buffaloes talking 
loudly. At 5 the tiger crossed the nullah, I could not see him, 
but distinctly heard the thud as he jumped dowui the bank, after 
that two magpies kept me informed of his every movement, he 
crossed , the nullah on my right rear, and carefully circled across 
my front, not showing an inch of his hide, and with long pauses 
behind bushes or bamboo clumps. -Having made a complete 
circle I next heard him sniffing where I had had my tea right 
behind me, at this time I thought that he would locate me as 
he w^as only a few yards behind me and I was very low, not ‘more 
than 6 ft. off the ground. After this there was silence for a few 
minutes and he started circling around the kill again, tihs“ time 
he made enough noise in the bamboos but w^as very careful of 
showing himself. I only got a very occasional glimpse of his back 
or tail. Having satisfied himself that the coast was clear he 
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started moving away to cross the nullah on my left rear and gave 
me a splendid shot from about 5 yds. I saw him clearly, his 
eyes were searching the trees in the vicinity of the kill and 
the slight movement I made in raising the ride caught his atten- 
tion. He stopped dead. Whether it was the shock of discover- 
iug me or whether it w’as his intention to pull me out of the machan, 
I cannot tell, but he threw his weight back on his hind legs in 
the attitude of springing. This w'as his last action. A shot in 
the neck laid him out, with hardly a movement except for a 
spasmodic twitching of the tail, and a couple of deep breaths. 
By this time, 5-30 p.m., I was feeling the strain. He had kept 
me on the alert for hours, and the shock of discovering that 
a tiger was cunning enough to look up for a machan, the first 
instance of the kind in my experience, set my nerves tingling. 
Honestly I felt funked, realising that I had been horribly careless 
about the whole show. After giving him time to die comfortably 
I got down from the machan and had a look at him with the 
torch. He was a magnificent tiger, by far the best I have ever 
shot or seen shot. He taped as he lay 9 ft. 8 in.; with a short 
tail he was unusually massive, measuring 16 in. round the wrist, 
with an immense head. His shoulders were square at the top, 
and his quarters developed to such an extent that he looked like 
an exceptionally well fed pony, with a depression along his back 
about two fingers deep along the line of his backbone. He was 
very pale in colour with wide spaces between the black markings, 
indicating an old beast. I was soiTy that I had no machine to 
weigh Him. Sajnoo and the other forest villagers assured me that 
they had a personal knowledge of this animal for the past fifteen 
years, partly due to the deformity of his right fore foot. This on 
skinning was found to be due to a bullet, traces of which were 
found encysted in the skin near the wrist joint, having broken one 
of the bones of the fore arm, which had healed, and also shattered 
one of the numerous tendons of the leg, thereby causing the foot 
to turn inwards. The wound was quite healed except for a peculiar 
mw i^ich m the dsm covering the <^t where the bullet was 
This I thi nk was due to the tiger having fallen into 
habit of licking the spot, either to, stop irritatbn, merely 
ferom force of habit, as the woimd appeared to be of very old 
standing. That night was further remarkable due to my getting 
an awful fright; after seeing the dead tiger, I got out my blanket 
and lay down near the machan on the ground for a comfortable 
sleep, as the machan was too cramped and my men had not 
turned up with a lantern to take me back to camp. About 1 a.m. 
there was a terrible scuffling and roaring going on at the edge 
of the forest. I woke up and was up the machan in about three 
seconds, whilst the sounds of terrific fighting w^ent on close by. 
Soaring, snarls, terrific crashing in the jungle kept me fearfully 
excited in my machan for about half an hour after which the 
sounds of strife' passed on. It was definitely tigers, but what on 
earth had happened. Morning and my men brought enlighten- 
ment; it appear^ that a strange tiger following up the gowlie^' 
cattle had taken one of my tie-ups, but had been driven off 
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the kill by another tiger from the range. As the fight took place 
almost across the path by which my men were to come for me 
they decided to call it a day, and leave me on my machan, whilst 
they went back to camp as hard as they conld move. 

After that luck deserted me in every sense of the term, both 
tigers in their fight crossed my block boundary, and w^ere promptly 
bagged by a shikar party who had the next block. There was 
one possible tiger left but as he had his beat across the hills in a 
neighbouring Native State, and only crossed into my jurisdiction 
at rare intervals, the chances of getting him w^ere remote. I put 
out three tie-ups, on all the roads by which he was knowm to 
come into the block, but for several days nothing turned up. 

Meanwhile every efiort was made to get a good bara-singJia 
stag, but though several groups of liinds were seen and one im- 
mature stag, the big stag that we had heard calling on my first 
night eluded me. At last he was disturbed out of a remote 
maidan, in size about half of an average polo-field, by some 
wandering cowherds. A frantic search of two days showed that 
he had crossed the road into another block, which was for 
practical purposes a sanctuary, as one stag had already been shot 
there at Christmas. Moreover the block was not mine, and dis- 
appointment for the second year faced me. Everything went 
wrong, following up recent traces of a solitary bison, we put up 
a fine sambhur stag, pucca 40 in., by the time I changed my 
solids for soft nose bullets in the rifle he got away; and we never 
saw him again. Terribly disheartening, and I regretted not having 
taken the shot with the solids I was loaded with. After all this 
down came the rain and as I was camping light, miles away 
from camp, everything including myself got a severe drenching. 
Malaria which attacks me at the most aw-kward times set in and 
I was laid up for five days. During this period there was a kill 
where we were tying up for the State Tiger, but tliis turned out 
to be only a panther. He gave the woman who was bringing in 
milk to my camp a fright by growling at her and disputed the 
pathway on which he was eating the kill, in the morning; not 
having bothered to drag it a few yards into a convenient nullah. 
Impudence of this nature deserved punishment, more especially 
as my wife was frightfully keen on a skin to match one I had 
got her the previous year, for making up an evening coat. Being 
too shaky to walk I rode the Banger's pony to the scene of the 
kill and sat up on a shaky machan, which wobbled alarmingly 
every time I had a go of ague. The panther obliged however by 
not keeping me waiting more than forty minutes. He was a 
short way up the hillside and I could distinctly hear him scratch- 
ing himself occasionally; as he was coming up to the kill, a barking 
deer set up a continuous noise, and next I heard a tiger 'pooking' 
from the other side of the hill. At the time I thought it was a 
sambhur, and taking no further notice I waited till the panther 
was below my tree and laid him out with a shot behind the 
shoulder, a neck shot being too chancy in my shaky state. As 
he rolled over gasping and struggling, a heavy beast crashed vp 
the hillside for a short distance, after which all was silent* My 
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men came up and asked wliat I had fired at, I told them panther 
and showed the animal to them. Sajnoo then went a short jway 
up the hill, and when he came back his face was eloquent enough. 
The pugs showed that a tiger had been moving on to the kill, 
had ‘pooked’ seeing the panther and fled at the sound of my sliot 
at the latter. The panther on being skinned disclosed that the 
whole of the chest and neck were one mass of fresh clawmarks 
and scars, with a deep hole on the back of the neck. In fact 
he bled quite freely from this latter hole when we were carrying 
him back to camp. By this time I was too far gone with fever 
to even consider sitting up for the chance of the tiger’s return, 
which was a wise decision as he never came back. The problem, 
of course, which I leave my readers to solve for themselves,., is, 
Who made the kill? and did the panther which was a big beast 
7 ft. 8 in. in length drive ofl the tiger after a fight, or did the 
tiger drive the panther ofl, and on his leaving the kill in the 
morning the panther took his chance for a few mouthfuls. Also 
in the evening did the panther attempt the same trick to get a 
meal before the tiger put in an appearance. Anyway I never 
saw the tiger again. 

After this luck changed and one morning whilst I was trying 
for a barking deer, which I got, and incidentally one that is almost 
a record, the right horn measuring 7 in. from the base to tip, ex- 
cluding pedicle, we came across the grandpapa of all the bears 
in the block. My shooting was atrocious and it took six shots 
to finish him ofi, after a chase lasting the best part of three 
miles up hill. During the course of the,. chase he turned an.d 
came at us from above tvflce, once right up to vithin 4 ft. of 
me; but the fates were kind and a shot turned him in each case 
so no damage was done. He was a monster almost as round as 
a beer barrel. 

So far I had been extraordinarily lucky as I had bagged the 
best tiger and bear that it had ever been my fate to see, but 
leave was drawing to a close and I had to make tracks homeward. 
As a last efiort however I went to a small bit of jungle just along- 
side the main road, where I had heard that there were several 
spotted deer^ and I wanted a good stag to take his neck and mask 
skin to mount a good 34 in. head I had at home. The entire 
morning and evening failed to show up a good stag, and I wasn’t 
going to offend the Forest Officer by bagging a small head. How- 
ever next morning when the carts were moving off I had another 
gOt and, as I was coming out of the forest on to the road, I 
caught sight of a stag and a couple of does feeding across a 
grassy nullah. Moving into place for a shot, a lovely stag showed 
himself behind a bush. One quick look through the glasses showed 
that he had a fine head in hard horn, being February this 
was rather early for this; the shot was a long one every bit of 
25(1 yds. and no’ rest ayailable. He was only showing his neck 
and head, but the little Springfield carried true and he went 'down 
with a broken neck — 85 in. on the, beam 'with a beautiful symmetri- 
cal head, thoijgh rather light in girth. 

, Besides the above game mentioned, ' some pig. were shot for 
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the shikaries, one being a fine boar with 8| in. tushes. Several 
sambhur were seen but except for the big stag that got away 
nothing worth adding to a collection consequently none were shot. 
The same applies to the only hara-singha stag put up. Two bison 
were disturbed, but as their tracks showed them to be cow^s, they 
were not followed up. 

The above represents what a shikari of average means, deter- 
mined to work hard for his trophies can get in a shoot lasting 
17 days in the jungle, excluding time taken in getting to and 
from there, in this case 6 days. Besides the above the author 
has obtained a 42 in. sambhur, a 24 in. black-buck, besides other 
game in the Central Provinces which shows that there are good 
enough heads obtainable. 

I think the following measurements may be taken to represent 
shootable game: — 

Sambhur, shoot nothing under 38 in. 

Bara-Bingha, nothing under 33 in. and full 12 jDoints, though 
sometimes a 35 in. or 36 in. head with only 8 and 10 points 
can be had, in this ease I think a shot is legitimate. 

Spotted Deer, 32 in. and over should be your aim. 

It is impossible to set a standard on barking deer or 4-horned 
antelope, though a black-buck under 20 in. in the Central Pro- 
vinces is the rule rather than the exception in hilly country. 

Bison, of course, is limited to a solitary bull, and in such 
cases the horn is usually worn down considerably at the tips, 
and w'ould not go to much over 26 in. in length. Girth and 
spread w'ould count as deciding factors in a case like this. 

Don’t forget that you are limited to one of each species in 
your permit, so that a hasty shot at an immature animal may 
well cost you a glorious trophy, which in nine cases out of ten 
you will come across when your limit is shot out. Besides which 
it is not fair to shoot a poor bara-singha or bison, considering 
the comparative rarity of these tw’o species. Nor is it cricket to 
shoot a herd bull of the latter species, you may get aw^ay with 
it; but rest assured that if the District Forest Officer finds out 
no excuse will be accepted, and besides a heavy fine, you ■will 
find that your future applications for blocks are turned dowm. 

There are far too many tigresses with cubs or bears with cubs 
shot, by keen though ignorant sportsmen. The same applies to 
animals that are much too small to furnish a trophy worth the 
expense of mounting. Let such animals go, even if they kill 
your baits; your forbearance will be rewarded sometime. Shoot 
panthers of any size, as well as wild dogs as they are a pest and 
destroy a lot of game. 

Eegarding the previous remarks two instances stand out rather 
vividly in my memory. The first case was where during a shoot 
the writer spared a small tigress with two cubs that came on 
to the kill, and kept him intensely interested whilst they -fed. 
Later on another sportsman (?) shot the same- tigress over a kill 
and one of the cubs, which was hardly 7 ft. in length. The other 
after starving for some days was beaten to death by some villagers 
with sticks. This was in zemindari forest where such things can 
8 
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happen. This man’s greed over one small tigress wiped out the 
entire family, which in a few years would have produced at least 
some trophies worth keeping. 

Another case was wdiere a shikari, and an Englishman at that, 
who went on a tour of three months’ shooting in several blocks. 
He bagged ten tigers, of all sizes, of which he had two skins 
mounted and advertised the rest for sale. What good did he do, 
he neither kept the trophies himself and by his action deprived 
some other sportsman of getting a tiger. 

Especially as regards tiger and bear, there appears to be a 
mistaken impression that G[uantity not quality is the hall mark of 
the shikari. It would be a very good thing if the Government set 
a limit on the tiger permissible to be shot in any one block during 
one year, with a further restriction in the number allowed per 
permit. As it is, tigers are being shot out of existence and have 
disappeared in several areas, wEere formerly they w^ere quite 
common. Surely, the tiger requires as much protection as deer, 
and can be classed as game to the same extent. It is the tiger 
that brings the sportsman and the sportsman that helps to keep 
down poaching. Take away the tigers, and very few men \YOuld 
spend their time and money in the jungles. Poaching w*ould 
increase enormously, and the flow' of ready cash, so important to 
the poor forest villagers in lean times, w'ould soon cease. This is 
a question that would bear careful investigation. 

As some indication of the expense involved in a shikar trip to 
the Central Provinces, I may mention that the expenses of the 
shoot described, excluding rail fares, but counting all else, includ- 
ing conveyance to the block, cost of bodas, and fresh provisions 
totalled Es. 220; a figure that is low' enough to be within the 
means of most of us. If one intends to beat for tiger, then an 
additional Es. 40 per beat has to be budgeted for, I had four 
bodas killed out of 6 tied up and the cost of these four w'as Es. 32 
with another Bs. 4 as hakshis to the owners of the two remain- 
ing, which they took back. Eewards to shikaries depend entirely 
on one’s means, but I usually give Es. 10 per tiger and bison; 
and Es. 5 , for bear, panther and hara-sim^ha. I find one shikari 
at Be. 0-84) p&t day, <me gun-bearer at Be. 0-6-0 per day, one 
boda-mtM^k to each tie-up and two spar© men to assist around 
the camp and with maehans etc., all at Ee. 0-4-0 each a day 
ample for my requirements. I usually give Ee. 1 to the hoda- 
imllah whose tie-up has been killed, "as also to any villager or 
cow-herd w'ho brings in news of a natural kill. This ensures 
keenness. Sites for the tie-ups are all selected by myself and 
the shikari in consultation, and after careful examination of the 
block; and the tie-ups are not moved from their sites until it is 
certain that no tigers are in that part of the block, as a tiger 
has a very extensive beat, and may take several days to cover 
it in his rounds. 

Bcda-waMaha whose hodm have been killed are utilised as 
game scouts and their job is to move about in couples trying to 
wi^ra m congregated, the pair bringing in 

reliable ^formation getting a leg of any animal bagged especiaUy 
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for themselves, plus a little extra bakshis in the case of a good 
head or a bison. A considerable amount of foot-slogging and 
futile wandering around the jungles is avoided by the shikari in 
this way. Should tiger be the desired object, unnecessary firing 
near the kills should be avoided. In fact the sportsman should 
not pull trigger unless a fine stag or other animal is involved; any 
thing approaching a drive for game or jungli moorghi, with atten- 
dant noise and firing will drive all the tigers out of the block 
miles away. From being so consistently hunted, in the Central 
Provinces tiger have, I think, developed a high degree of self- 
protection complex in addition to their natural instincts. 

The best months for general shooting are from ^STovember to 
March; not only is the weather delightful, but all game is in hard 
horn and tiger in their winter coats with well develoj^ed neck 
rufis on the older animals. Hot weather shooting is easier as 
regards beating and locating tiger, but a hot weather skin cannot 
compare with a cold weather one, and besides all game excepting 
spotted deer have shed their horns. 

Always take a camera with you and many pleasant moments 
can be re-lived again when tied down to the daily grind. If you 
are a photo fiend there may be some excellent chances to obtain 
interesting Natural History snaps. Special permission is neces- 
sary to operate a flashlight outfit. Take notes and measurements 
of all game obtained, and also jot down the result of your observa- 
tions, successful attempts or failures etc., with what you consider 
contributing factors. In this way you learn a lot and can correct 
future mistakes made by your jungli assistants. Information 
from these is often valuable and interesting, but requires careful 
dissecting to separate the actual ‘from the imaginary. 

Lastly a knowledge of colloquial Hindustani is invaluable. 
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I. — The Indian Crested Swift, 

It is not unnatural that the student having learnt something 
of the Bird-life of a country should set his heart on making the 
acquaintance in the field of a particular species. What is strange, 
however, is that the bird he is so anxious to study almost in- 
variably is not to be found in the district wdiere he resides. Such 
precisely was the case with two bird-lovers of my acquaintance; 
the one had always wished to meet the Eacket -tailed Drongo in 
its forest home, the other a Great Indian HornbilL Both had 
spent years in India vdthout seeing the objects of their curiosity, 
and both w'ere certain to be unable to gratify their wishes so long 
as they continued to reside in those particular parts. It was just 
the same in my own ease. Constant perusal of Hume’s Nests and 
Eggs and the Bird volumes of the Fauna attracted me specially 
to the Crested Swift and the Masked Einfoot. The latter, of 
course, I shall never see in the wild state unless I visit certain 
favoured localities in Assam or Bm^ma, but there was no reason 
why some day I should not have an opportunity of studying the 
Crested Swift at home. As ill-luck would have it the first twenty- 
tivo years of my service were spent in places where this species 
is not to be found, and, it w'as not till 1933, when posted to 
Dhanbad in the Manbhum District, that I was able to make the 
acquaintance of the Crested Swift. When I saw these charming 
and graceful birds in the neighbouring district of Hazaribagh, I 
knew that with any luck I should also find ha the hills 

round the Topchanchi reservoir, or in the neighbouirhood of Gk>moh 
— ^localities easily accessible from my home and both in my own 
district. Jij^t possibly too I might happen on a nest. Accord- 
ingly, the next two or three occasions I was out after birds I w^as 
constantly scanning the skies in the hope of seeing a Crested 
Swift. Many a time a distant speck which I thought might be 
this bird turned out to be some other species; often in my anxiety 
to locate it I mistook the cry of a pai’oquet for that of the Crested 
Swift. Eventually, however, in the Sikda Pahar 7iala, ivhere this 
debouches into rice fields, I spotted half a dozen Crested Swifts 
fijing overhead hawking for insects and occasionally settling on 
some simalf mhowa or dhoka trees, once on a tree on which, lower 
down, a Franklin’s Nightjar was resting lengthwise. 

Betuming to the spot on the 2nd Jifiy I watched those Crested 
Swifts for nearly three hours, following them carefully with the 
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1. Machan from which the first Crested Swift was photo- 
graphed, 1936. The bird can be seen seated on the nest. 
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glasses in case any of them were still nesting, although fully aware 
that their normal breeding season was now well over. Repeated 
inspection of trees on which the birds perched revealed nothing. 
It was obvious they were only resting. I had almost given up 
all idea of finding a nest of this species when I saw one of the 
birds settle on a dJioka tree higher up the hill side than had been 
the case with the others, and consequently in thicker jungle. To 
this I toiled, expecting to draw” the usual blank. To my amaze- 
ment, however, there was the Crested Swift sitting on what close 
inspection proved to be a nest. To say I w”as delighted gives no 
idea of my feelings. To begin with, the species is very local 
and the nest one of the most difficult to find, so much so, that 
I had always imagined — ^why I know” not — that it was never to 
be my good fortune to see a Crested Sw”ift’s nest in situ. In the 
same way as a boy, I had felt that the Red-necked Phalarope's 
nest and eggs w^ere not to be found by the likes of me. (I may 
say I later found four nests containing eggs of this rarity when 
in the Hebrides during the summer of 1914.) Added to all this, 
it W’as very late for the Crested Swift to be still nesting, the usual 
breeding season being during April and May, 

As I gazed at the bird seated on her tiny nest only twelve feet 
up from the ground, I feared I should burst with happiness. I 
felt I had reached the topmost rung of my hopes, and, that 

having photographed the bird at home, I could retire gracefully 

from camera-nesting operations in India. So bold was she that 
I w”as able to stand within seven feet of her. She made such 
a beautiful picture that I determined there and then that if ever 
I wrote a book about Indian birds her photograph should form the 
frontispiece to the w^ork. 

It was too late to erect a machan that evening, but this was 
done the following day by my shikari, who later reported that 
throughout the tw^o hours he took in building the scaffolding, secur- 
ing the platform near the top, and fixing on it the hiding tent 

thrown over a rough tripod, the Crested Sw”ift never once left 

the nest, although for some considerable time he was standing 
within five feet of her. This augured well for my chances of 
obtaining photographs so that I w^ent to bed gi’eatly excited and 
looked forw^ard to the morrow’ with more than usual anticipation. 
Instead of the cawings of rooks coming to me in my dreams that 
night — as they often do — I dreamed of the Crested Swift. All 
the details of my w’atchings and great discovery flashed through 
my subconscious mind again, and — ^such is the joy of photograph- 
ing a new and rare species — I even imagined myself showing the 
Crested Swift slides to a large and appreciative audience! 

July 4 broke fine and the Crested Swift w’as as good as photo- 
graphed — or so I supposed. Tw’enty miles by car and a mile 
on foot took me to the nest on wiiich I was somewffiat surprised 
to see no bird sitting. Concluding that the owmers must be away 
hawicing for insects and that one of the pair w”ould soon be back, 

I commenced to unpack the camera, only to find the Crested 
Sw^ift’s egg lying broken close to the spot where I was kneeling, 
the contents still quite fresh. What had obviously happened 
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that some inquisitive wight had climbed on to the machan, seized 
the branch on which the nest was built, pulled it towards him- 
self, and after inspecting the contents, released it suddenly so 
that the egg was catapulted on to the ground some few feet away. 

My feelings can be better imagined than described. I need 
only say here that in all my experiences with a camera this was 
my greatest disappointment. It seemed to be expecting too much 
to find a second nest of this species even though both my shikari 
and I now knew exactly what to look for. However, as I w^'as 
still stationed at Dhanbad the following year, the last week of 
March found us both concentrating all our efforts on finding 
another nest. Birds we saw in three widely separate places — 
several of them — but the wonderful little edifice eluded our best 
efforts. 

Imagining that it might be rather too early to find a nest in 
these parts I ceased hunting for some days, ordering my shikari 
to keep a constant lookout the while. Eventually he reported on 
April 4 that he had that morning found a nest containing an egg, 
but that it was built at a great height from the ground. 

A personal visit early the following day confirmed Sakroo's 
statement — ^the nest was a good forty-five feet up. I did not like 
the look of things at all. It was not so much the height that 
worried me as the fact that below the nest the ground was solid 
rock, making the erection of a machan an impossible matter; 
while to put up the hide in the tree itself was equally out of the 
question. The only thing to do ’was to look for yet another nest I 

Inspite of previous misgivings, I now 'entertained great hopes 
of locating one, as in this nala there were three pairs of Crested 
Swifts. Nevertheless, it seemed as though I was again to be 
baulked of my prize. True, the shikari succeeded in finding another 
nest in course of construction, but this for some reason the birds 
never completed. We both looked elsewhere, but without suc- 
cess, and we eventually returned on April 13 to the range of gently- 
sloping hills, where Sakroo had found the impossible nest on the 
4th. We examined the country in a more westerly direction, 
where numbers of sifnal trees spread their horizontal but leafless 
branches over thin sorub-|ung!e and rooky ground — the breeding 
hatxnt of at least two pairs of Franklin's Nightjars. Here, after 
more than an hour^s ^glassing' under a terribly hot sun, I traced 
a Crested Swift to its home, one that was clearly photographable 
imm a machan. This I had built the following day, and over it a 
minion remained to keep watch till darkness set in, as I was 
anxious to avoid the tragedy of the previous year. 

Before proceeding further, perhaps it would be as well if I 
described the Crested Swift and said something of its nesting 
arrangements. The bird is about nine and a half inches in 
length, the general colouring of the upper parts a bluish-grey, the 
crest much darker, and the wings and tail dark brown, the crest, 
wing-coverts and tail being in addition glossed with green. The 
under parts are a light ashy-grey, becoming white on the abdomen 
and under the tail. The sexes are similarly coloured except that 
the wmn chestnut patch on the sides of the face in the m?^le 
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. , Crested Swift on nest. 

Pkotc ly E. E. N. Lowther. ' • ■ . - 
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is replaced by grey in the female. There is also a tinge of chest- 
nut on the edge of the male’s chin which is absent in the female. 
Unquestionably the bird’s most striking feature is the crest. This 
seems always to be carried erect while the Crested Swuft is either 
incubating or brooding but is depressed in flight and also when 
the parents feed their offspring. It is as often erect as depressed 
when the bird is resting on some tree but is erected when it calls. 
When erect it gives the owner a peculiarly jaunty air. In flight 
the long tail feathers are most prominent. These are either pencil- 
pointed, giving the Crested Swift a very paroquet-like appearance, 
or are strongly forked. WTien at rest, the long tail feathers may 
either remain together or be slightly apart, as shown in some of 
the accompanying plates. The bill, of course, is short with a 
wide gape, and the wings long and scythe-shaped, as is typical 
in Swifts. 

So far as my experience goes — and I have now studied the bird 
in several places in the Manbhum, Hazaribagh, Eanchi and Pala- 
mau Districts — the Crested Swift is to be met with only in fairly 
well-wooded or scrub- jungle country, where low or moderate-sized 
hills occur. My remarks, of course, apply to the months of April 
and May. With the breaking of the monsoon, it would be more 
correct to describe the jungle as heavy. In those haunts which 
it favours, the species may be seen in small parties of three, 
four or even more pairs, wheeling gracefully over the tree-tops in 
search of gnats and the other minute insects on which it feeds, 
sometimes even diving through the larger branches in quest of 
these, and, if there is a tank handy, constantly dipping down to 
its surface. The flight is much slower than is the case with other 
Swifts. Prom time to time, the bird perches on some bough near 
the top of a favourite > tree and devotes much time to its toilet, 
frequently giving vent to a loud call, Mp-hee-hep, the middle 
syllable much emphasised. This note is also uttered freely on the 
wing, but then consists usually of only two syllables. 

Although resident in thdse districts where it occurs, these Swifts 
wander considerably in quest of food. A nala which the party 
haunts to-day will quite likely be deserted a fortnight later in 
favour of some other suitable spot four or five miles distant. This 
in turn will give way, when the food supply runs short, to yet 
another timbered hillside; and so on. Always, however, the differ- 
ent members comprising the party seem to return for nesting 
purposes to what, for brevity’s sake, I may call the permanent 
home. 

The nest is a truly wonderful piece of architecture but since 
no pen-pictui*e I draw can do justice to it I offer no apology for 
quoting Whistler’s description. He says: — 

‘The nest is a most remarkable structure. It is a very 
shallow ' half -saucer composed of thin flakes of bark and a few 
small feathers gummed together wnth inspissated saliva on the 
side of a horizontal branch. The nest is nowhere more than an 
eighth of an inch in thickness and is at most half an inch deep 
in the deepest part. The largest outside measurement is 2 in., 
which is to say, that the nest cau be covered by a crown-piece. 
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The branch chosen is usually a dead one often at the top of a 
high tree, but many nests are built much lower dowm on small 
trees gi’owing in open scrub-jungle. Viewed from below the nest 
has all the appearance of a knot and would seldom be detected 
were it not for the fact that the female returns at frequent inter- 
vals to it. The single egg completely fills the nest. The parent 
bird sits across the nest and the branch to which it is attached 
so that the latter takes her ’weight. 

The egg is a very elongated oval, obtuse at both ends and 
with httle or no gloss. It is white with a slight greyish-blue tinge. 

It measures about 0*94 x 0-62 iii.’^ 

While Whistler’s description of the nest and egg is very 
accurate, some of the statements he makes cannot pass unchal- 
lenged; others need amplifying; and, although the observations 
that follow are based on an examination of only six nests, I make 
these for what they are worth in the hope that what I have to 
say will encourage others to investigate the habits of this interest- 
ing species and so help to solve the many problems with regard 
to its nidification which still require solution. 

Eirst of all — how are the strips or flakes of bark with which 
the nest is constructed obtained? I noted the following after 
examining my first nest: — ‘A striking feature of the material used 
is the precision with which each piece of bark is cut. These are 
regular and perfect squares and all of approximately equal size.’ 
I have since come to the conclusion that the obtaining of this 
material is not the difficult matter that it appears to be at first 
sight. When a Crested Swift begins to nest, the bark of various 
trees such as the simal and dhoka is peeling ofi in small pieces, 
and as the ends of these flakes invariably curl upwards, it would 
appear that the Crested Swift experiences no difficulty in tearing 
them ofi. The flakes of bark coirespond to the tree on which the 
nest is built, and it is not improbable that the material is obtained 
from the identical tree which accommodates the nest. 

The nest-branch must be a thin one as otherwise the Crested 
Swift would probably experience difficulty in ‘taking ofi’ owing 
to the great length of its wings. The following are the diameter 
measurements of three branches at the nest-site: — 

(1) 0-72 in. (the 1933 nest). 

(2) 1-03 in. (the 1934 nest, on which I first photographed 

the Crested Swift). 

(3) 1^ in. (the first nest found in 1936 and which I sent to 

the Society on the egg being destroyed). 

Not one of these branches was dead; in fact all the six nests 
which have come under my observation w'ere built on live boughs. 
Two other nests my shikari found, but which I did not have an 
opportunity of inspecting, were also constructed on living branches. 
My experiences have, therefore, either been unusual or Whistler 
— and others — are not correct in stating that a dead bough is 
usually selected. 

As I have given the measurements of branches at the nest-site 


* Popular Handbook of Indian Birds, 2nd edition, p. 277, 
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It appeared tlaat he was wearing a cape. 
Photo by E. H. N. Lowther, 
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Male Crested Swift feeding young. 
Fhoto by E. H. N. Lowther, 1936. 
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it will not be out of place to quote measurements of the nests 
themselves. These, where obtainable, were: — 

(1) 1-75 in. long by in. wide. 

(2) in. long by | in. wide. 

I was not in a position to measure the thickness of either of 
these nests, but Mr. Prater informs me that the nest I forwarded 
to the Society is 10 mm. thick. 

The height of the nest from the ground varies considerably. 
The lowest were twelve and sixteen feet, others between twenty 
and thii-ty feet and the highest about forty-five feet from the 
ground. It is interesting to note that the third nest I investi- 
gated in 1936 was built on the same tree as that on w’hich three 
years earlier I found my first nest. The trees selected for nesting 
purposes w’ere the simal (Silk Cotton), dholxa, gJiar-nim and 
another, of which I cannot now remember even the vernacular 
name. 

Is it correct to state that the frequent return of the female 
to the nest gives aw^ay its whereabouts? And is it only the 
female that incubates? After watching the Crested Swift for 
many hours I should' say that the female incubates for from forty 
to sixty minutes and the male from thirty to forty, minutes at 
each sitting. "While one is sitting the other is hawking for insects 
a mile ^or two away, or possibly further afield, at all events 
right out of sight, and it does not return to the neighbourhood of 
the nest until it is time to relieve its mate. After circling round 
once or twice it either flies directly on to the nest, the relieved 
bird almost invariably leaving as the other is about to alight, or 
settles on a neighbomnng tree for a few seconds, or even a minute 
or two, before settling. As the nesting season of the Crested Swift 
is during the months of April, May and June, the hottest time 
of the year, when even the most ardent ornithologist requires 

to gird up his loins to go out into the sun, I do not think it can 

be stated with any degree of correctness that the frequent return 
of the female — or, for that matter the male — ogives away the 

whereabouts of the nest. It is only the most careful watching 

of the birds with a pair of field-glasses, and that for a prolonged 
period, that is likely to bring success in this direction, jind when 
the observer has finally seen a Crested Sw'ift settle on some tree 
it does not necessarily follow’ that the bird is incubating. Even 
if it is, the nest is so small and its construction is such that from 
below it looks exactly like a_knot in a branch, wiiich is indeed 
what ninety-nine persons out'^of every one hundred w^ould certainly 
imagine it to be. 

One other point before I proceed to tell of the intimate life 
of the Crested Swift: Whistler, and for that matter Stuart Baker^ 
is entirely wrong in stating that the parent bird sits across the 
nest and the branch to which it is attached so that the latter takes 
its weight. The statement might 'be taken to suggest that this 
is the only position adopted by the bird on the nest. In actual 
fact a Crested Swift may sit in any position when both incubating 


^ The New Fauna, vol. iv, p. 355. 
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and brooding, although it is correct to say that about 65 per cent 
of the time is spent sitting in the manner described above. Much 
time is spent (by both sexes) in sitting on the nest itself, across 
the branch on to which it is built, or even parallel with it. It 
is by no means uncommon for a bird that started to brood with 
its body more or less on the branch and its breast feathers cover- 
ing the far edge of the nest to end up by facing the branch after 
occupying almost every conceivable angle in between. I have 
photographed the bird in every position. It is the same with the 
young one who, however, spends most of the time sitting parallel 
with- the, branch. 

I have now photographed three-diferent pair s of C rested Swifts 
at the nest but for the present let us return to the nest wliich, 
I found on 13 April 1934. A machan was built beside and close 
to it the following day, and since the bird showed no fear, the 
hide, with a bottle protruding through the cloth, was introduced 
at the same time and remained in position overnight. I spent 
the whole of the 15th observing and photographing the birds, 
visiting the nest again for the same purpose on 20 April, 3, 6, 
14, 25, 27 May and 1 June. During this time our acquaintance 
quickly ripened till, in the end, the parent birds fed the young 
regularly while I was seated beside the hiding-tent fully exposed 
to their view. On 20 April, however, the behaviour of the female 
was extraordinary. Just to see to what lengths I could go with 
the bird I slowly put my hand out towards her until I actually 
found myself passing my index finger through the feathers of her 
back, head and breast, tickling her really. She did not move a 
muscle, but when I put my little finger close to her beak she 
seized and shook it vigorously. No attempt did the bird make 
to leave the nest or even to alter her position on it. How I wished 
some friend might turn up to see us hob-nobbing in this extra- 
ordinary manner, to record by means of a camera the boldness 
shown by this brave heart in sticking to her post. It is interesting 
to relate that later (1 June) I handled the almost full-grown 
dat^hter (as I like to think she was) in exactly the same way 
and that she too shook my little finger as her mother had done 
before although (like mother) she did not object in the least to 
being tickled. 

But to return: I had not been two minutes in the hide when 
the Crested Swift was back on the nest. What a beautiful pictm^e 
she made as she sat there, bolt upright, only a few feet away from 
me, her pouting breast feathers covering almost half her tiny nest. 
With her gaze partially averted fi*om me, she seemed confident 
that BO living creatui’e could possibly mean her any harm; and 
why have any fear for such an inanimate object as a hide? In 
my anxiety to make hay while the sun shone, so to speak, I 
took a number of photos of the bird, and then realising that the 
stance in each ease was just the same, crawled out of the tent 
expecting the bird immediately to take flight, she remained on 
the nest perfectly immobile! Were all birds so easy to photo- 
graph at home as in this species, the sport simply would not be 
worthwhile. But paore often than not the odds are against the 
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photographer! As I exposed plate after plate on the bird, merely 
changing the stop or altering the exposure, my thoughts flew back 
to a Jungle Crow which I had tried to photograph at the nest 
and to a Water Bail in Kashmir whose picture I obtained after 
four days of patient trying. It is subjects such as these that 
make one appreciate more than ever the accommodating non- 
chalance of the Crested Swift. The actual photography may be 
easy but one has only to reflect to realise how great has been 

one's fortune for, not only is the .finding of the nest no simple 

matter but to get close enough to photograph the Crested Swift 
at home is fraught with obstacles sufficiently formidable to deter 
all but the keenest devotees of the camera. 

Having obtained all the photographs I could take I devoted the 
rest of the day to observing the birds. In this particular instance 
the female was the more confiding, the male refusing to come 
to the nest while I was on the machan exposed to his gaze. When, 
however, I remained concealed, or sat quietly near the tree, he 
displayed no reluctance, and although ready to leave the nest 
when I climbed the tree again, he sat sufficiently close to allow 
me to photograph him. The female’s temperament was very 
different; she literally had to be pushed off so that I could inspect 
the nest and egg carefully. It vras then I noted that the wall 

of the nest was a quarter of an inch or so higher than the upper 

surface of the branch and extended right on to the branch the 
flakes of the bark forming an almost complete oval. Such an 
arrangement undoubtedly helps to prevent the young bird from 
falling out of the nest. This wall was common to all the nests 
which I inspected. 

It is not always the female who is the more confiding. In 
the ease of the first pair I photographed in 1936, the female was 
far bolder during the incubation period, but after the egg hatched 
she would seldom venture to the nest while I was on the machan, 
whereas the male who previously never quite trusted me now 
was every bit as bold as his mate had been previously — ^more so 
in fact. Both had literally and truly to be pushed off the nest 
to enable me to see the egg or young. It was just the reverse 
with the second pair I photographed in the same year. The male 
sat closely when incubating, when the female would not venture 
to the nest while the camera’s cold eye stared at her. When the 
egg had hatched the positions were completely reversed. They too 
let me touch them and seized my finger when placed near their 
beaks. As in the case of the other Crested Swifts I had previously 
photographed it was almost impossible to dislodge this pair from 
the nest; it is no exaggeration to say that they had to be removed 
from it. 

During the first fortnight of its life the young Crested Swift is 
seldom left unattended by its parents; one broods wliile the other 
is absent looking for food. As the latter arrives the first leaves 
the nest. When this ‘change-over’ is taking place, when the 
young bird is avrare that it is going to be fed, its behaviour is most 
peculiar — it sinks dovm gradually into the nest as though it were 
going to be courted, much in the same way that pigeons beh^v^, 
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Then the parent bird throws its head up with the beak pointing 
to the skies and looks as though it were going to expectorate; 
actually the bhd is bringing up food. It is only when this move- 
ment takes place that the young one holds up its head, the parent 
putting its beak inside the young one’s to feed it. This feeding 
lasts for about one second only and is accompanied by a minimum 
of movement and no calhng on the part of either parent or child, 
the latter subsequently sheltering close to or under the adult 
bird’s body. Although what the youngster received always seemed 
to me to be a thoroughly inadequate meal never did I see it 
receive food a second time in the same visit, nor by voice or 
deed did it suggest that it wanted more. On an average it was 
fed every twenty or twenty-five minutes. 

Between the age of two and three weeks the crest becomes 
prominent in the young and its plumage takes on an ashy-grey 
colour, with dark-brown patches by the base of the crest, near 
the eye and on the wings so that the nest and young bird assimi- 
late with their surroundings in a remarkable manner. A week 
later the general colouring of the plumage is a ‘pepper and salt’, 
this pattern making it even more difficult to distinguish the young 
Crested Svift from its surroundings. I was not surprised there- 
fore to note that at this stage the parents no longer brooded 
except when it rained or a high wind was blowing. On such 
occasions the young one caused the male bird considerable un- 
easiness by the way in which it kept turning round from side 
to side or stretching its baby pinions. More than once it seemed 
as though the parent would be knocked ofi the nest. When, how- 
ever, the young bird remained quiet for a few^ seconds the male 
would pufi out his breast and side feathers until it appeared that 
be was wearing a cape. 

Such has been my last glimpse of the three-quai^ters grovm 
Crested Swift and its parent at three different nests as I packed 
up camera and tripod and then supervised - the dismantling of 
the machan. It is not difficult to enter into the feehngs of the 
egg-collector when he has found and taken the nest and egg of 
a Crested Swift. I am sure, however, that he will be the first 
to admit the infinitely greater happiness and pride of the camera- 
man who has refrained from even touching the egg and has in 
the fulness of time reaped his reward in observing the young bird 
grow up, noted the home life of the species and finally secured 
a large series of photographs to remind him always of pleasant days 
spent with ‘good companions'. 



THE NESTING OF THE INBIAN CHESTED SWIFT 
(HEMIFMOCNE CORONATA) IN UPPEH BUEJMA. 


BY 

J. K. Stanford, i.c.s. and H. C. Smith, i.f.s. 

On March 28, 1936, ^ve found in the Pidaung Game Sanctuary 
of the Myitkyina District a nest of Hemiprocne coronata which 
offered remarkable opportunities for photography. The nest was 
in a small and almost leafless Leitoh tree {HoJarrhcna aniidyscn- 
terica) gi*owing on a grassy plain, and was situated at a height 
of about 20 ft. from the ground. But for seeing the bhd sitting 
the nest could hardly have been detected from below'. The bird 
W’as remarkably tame and aliow^ed us to w’alk under the nest and 
observe it at very close range, so on the 29lh H. 0. Smith 

stalked it wdth a camera and spent over an hour photographing 

it from the ground with a 17-inch Teleros lens in a Soho Eeflex 
camera set up on a stand. After the first half hour, the bird 
refused to leave the nest and sat motionless except for turning 
its head and erecting its crest w'hen anyone came too close under 
the branch. As is w'ell knowm, the Indian Crested Sw’ift incubates 
while perching upright on a branch wdth the body and tail on 
the far side from the nest and the breast feathers projected over 
the egg. Perched thus with the long wings crossed, and the 
narrow tail dependent between them, the bird presented a most 
unique and beautiful appearance as its chestnut-red cheeks and 

ashy-gre^" underplumage gleamed in the sun. From the level of 

the nest, the egg appeared to project w'ell over the shallow rim 
of the saucer-like structure. AYe examined the nest after the 
young one had dejDarted and it measured 47 x 30 mm. and at its 
centre w'as 11 mm. in depth. It w'as composed almost entirely 
of scales or flakes of bark gummed together with saliva in such 
a way that the outer layers overlapped somewhat after the manner 
of the scales of a fircone. The nest was attached to the eastern 
side of the branch which at that point measured roughly 50 mm. 
in circumference and was growing horizontally from north to 
south; the sitting bird therefore had its back to the afternoon 
sun. The nest was so shallow that presumably the egg would have 
been biowm out imless covered by the bird during the sudden 
gales w'hich sweep this district at aE seasons of the year. The 
male spent most of the time sitting on a tree nearby and w^e con- 
sidered that he took part in incubation. When together, the two 
were easily distinguishable by the deeper colour of the cheeks in 
the male and this was ^evj noticeable on one occasion when the 
sitting bird w^as observed. 
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On April 26, J. K. Stanford re-visited the nest on two occa- 
sions with Major Byrne and a game keeper. The young bird 
was well feathered and sitting like the adult, more or less upright 
with head and neck extended, crest raised and beak pointing 
slightly sk^^wards. The colouration, shape and attitude w^ere so 
extraordinarily protective that the game keeper declined to believe 
it was a bhd at all and had to climb the tree to satisfy himself. 
(Even his companions had some doubt at first although they 
were using Zeiss glasses at a range of about 25-30 ft. ! ) On the 
first occasion the nestling was sitting on the nest, parallel with 
the branch, later in the afternoon it was sitting across the branch, 
so that the short tail was just visible on the other side of the 
branch from the nest. The shape of the head and drawn-out 
appearance of the neck were most remarkable and the youngster 
appeared much more like a chameleon than a bird. The outline 
of the crown behind the crest seemed to form almost a straight 
line slanting to a point at the nape. 

On April 29, J. K. Stanford again visited the nest with JMajor 
Byrne and Mr. D. P. Lister, b.f.s. Kodak photography without 
a telephoto lens proved a failure and after several attempts Mr. 
Lister produced a sketch which shows clearly the remarkable 
similarity of the young bird to a Nightjar. (This, we may say 
is well-illustrated by one of the photographs reproduced in Mr. 
H. Whistler *s article on the nesting of the Crested Swifts in 
volume xxxiv of the Society’s Journal, page 772.) The shape of 
the young bird’s head had by that time altered considerably, 
but we all agreed that it bore no resemblance whatever to the 
shape of the head in the adults, which we could observe at a 
few yards’ range as they sat on a tree nearby. The chameleon- 
like appearance was still most pronounced, and the young bird 
sat like a Nightjar along the branch wdth head and neck raised, 
beak pointing upwards and ,gape slightly open. In this phase of 
juvenile plumage, the mottled colouring also suggests a Nightjar 
much more strongly than a Swift. 

The crest plumes, as far as could be seen with glasses at 
very dose range, were in quill and quite stiff, in profile each 
feather being diarply divided from the next. 

This bird was last seen on May 2nd, still on the branch but 
no longer on the nest; it had disappeared next day. 

Photographs of ’the young being fed in its later stages of 
development would be of very great interest, and, judging by our 
experience in this case, should not he difficult to obtain. 



THE MEDICINAL AND POISONOUS AEOIDS OE 1NDL\. 


BY 

J. F. GaIUS, S.J., F.L.S. 

The Araceae include about 107 genera with over 1,000 species, 
most ot which are natives of tropical regions and the rest of tem- 
perate regions, in both hemispheres. Most of them contain an 
acrid juice, which is sometimes highly irritating and poisonous. 

The medicinal and poisonous Aroids of the world belong to 42 
genera: — xlcoRus (northern temperate regions, South-Eastern 
Asia); Aglaoxema (Tropical Asia and Africa); Alocasia (Tropical 
Asia); Amorphophallus (Tropical Asia and Africa); Akadendrum 
(j\Iaiaya); Anchomanes (Tropical Africa); Anthurium (West Indies, 
Central and Southern America); Arisaema (Asia, Abyssinia, Ame- 
rica); Arisarum (Mediterranean region); Arum (Europe, Northern 
Africa, Western Asia); Biarum (Asia Minor, Syria, Northern Africa); 
Caladium (South America, Indo-Malaya); Calla (Europe, Northern 
xlsia and America, Philippine Islands); Colocasia (Tropical Asia); 
Cryptocoryxe (Indo-Malaya); Culcasu (Tropical Africa); Dieffen- 
BACHiA (Central and South America, Japan); Dracontium (South 
America, Java); Dracuxculus (South Europe, Canary Islands); 
Epipremnum (Malaya, Polynesia); Homalomexa (Asia, South Ame- 
rica); Lagenandra (India, Ceylon); Lasia (Indo-Malaya); Moxstera 
(Tropical America); Moxtrichardia (Tropical America); Orontzum 
(Northern America); Philodendron (Tropical America); Pinellia 
(China, Japan); Pistia (Tropics and subtropics except Polynesia 
and Macronesia); Plesmonium (India); Pothos (Indo-Malaya, 
Madagascar); Eemusatia (Tropical Africa, Indo-Malaya); Rhaphi- 
dophora (Indo-Malaya); Eichardia (Southern Africa); Sauroma- 
TUM (palaeotropies) ; Scindapsus (Indo-Malaya); -Stylochiton (Tro- 
pical and Southern Africa); Symplocarpus (Northern America); 
SynanthE’RIAS (Southern India, Ceylon); Typhonium (Indo-Malaya); 
Typhonodorum (Madagascar); Xanthosoma (West Indies, Tropical 
America). 

The medicinal and poisonous Aroids of India belong to 21 
genera: — ^Acorus, Aglaonema, Alocasia, Amorphoph.4.llus, Anaden- 
DRUM, Arisaema, Colocasia, Cryptocorynb, Epipremnum, Homalo- 
MBNA, Lagenandra, Lasia, Pistia^ Plesmonium, Pothos, Eemu- 
SATU, Ehaphidophora, Sauromatum, Scindapsus, Synantherias, 
Typhonium. 

I. Spadix with or without an appendage. 

A. Ijeaves entire or lobed. Stainens free ; ovary 

1-ceiled; ovules ortWro^us- 
1. Spadix appendaged. 

a. Marsh herbs. Ovaries spirally disposed Lagenandra. 

b. Terrestrial tuberous herbs, 

i. Leaves compressed, lobed ... ... Arisaema. 

ii. Leaves ^ pedatipartite, appearing after the 

... flowering ... ... ... SAtraoMATUM. 

m. Leaves ovate or lobed, coetaneous with the 

flowers ... ... ... Tiphonium* 
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2. Spadix without an appendage. 

a. Floating stemless herb; leaves obovate ... Pistia. 

b. Submerged or aquatic herbs; leaves ovate or 

lanceolate ... ... ... CRyPTOOORYNE. 

B. Tuberous herbs large. Leaves appearing without 

flowers, solitary, very large, 3-lobed or pin- 
natisect. Ovules anatropous. 

1. Spadix without an appendage; neuters very large Plesmonium. 

2. Spadix appendaged. 

a. Appendage large, naked; neuters absent ... Amobphophallus. 

b. Appendage slender, naked; neuters below the 

male ... ... ... Synanthebias. 

C, Herbs not tuberous; stem creeping, erect or sub- 

terranean. Leaves undivided, cordate or peltate. 

1. Limb of spathe refracted, open; ovules parietal. Eemusatia. 

2. Limb of spathe erect. 

a. Ovules many, parietal; fruit subcapsular ... ColooXsia. 

b. Ovules few, basal; fruit drupaceous, red ... Axooasia. 

II. Spadix without an appendage. 

A, Flowers monoecious. Perennial herbs, flow'enng 

and leafing at the same time- Spadix shorter 
than the spathe. Fruit enclosed in the spathe 
tube. 

1. Spathe eventually deciduous; fruit a red drupe. Aglaonem\. 

2. Spathe persistent; fruits very small, not drupa- 

ceous or red ... ... ... Homalomen^. 

B. Flowers bisexual. 

1. Climbers often woody. 

a. Perianth none, or a thin semicircular limb. 

i. Drupes distinct, red ... ... ... Anadendbum. 

ii. Fruits crowded, not drupaceous or red. 

1! Ovary 1-celled, l-seeded. Leaves ovate to 

oMong-lanceoIate entire ... ... Scindapsxjs. 

Ovary 1-2-celled, many-ovuled. Berries con- 
fiuent. Seeds oblong ... ... Eh.\phidophoba. 

flK Ovary 1-celled, l-seeded. Leaves entire or 

lobed. Seeds kidney-shaped ... ... Epipremnum. 

b. Perianth lobes 6. Spadix flowering upwards. 

Leaves distichous ... ... ... Pothos. 

2, Large marsh plant with stout stem, prickly erect. 

Spadix, much shorter than the long spathe, 
flowering downwards, sessile. Leaves lobed. Lasu. 

S. Stemless rhizomatous plant; rhizome aromatic. 

Leaves ensiform. Spathe none ... ... Acobds. 

Aooeus. 

'The genus consists of 2 species, inhabiting the northern tem- 
perate regions and South-Eastern Asia. 

A. eaULmm Linn, is used medicinally in India, Malaya, Indo- 
Ohina, China, Europe and South Africa; A. gram incus Soland in 
Malaya, Indo-China and China. 

Midrib of leaves stout ... ... ... 1. A, calamus. 

Midrib of leaves absent ... ... ... 2. A. gramineus. 

1. Aoorus calamus Linn, is found throughout India and 
Ceylon, in marshes, wild or cultivated, ascending the Himalaya 
up to 6^000 fL in Sikkim. It occurs in all European countries 
except Spain, ai|d becomes more abundant eastwards and in 
Southern Horthem Asm Minor and Southern Siberia, China 

and Japan, Indo-tJhina and Malaya. It is also met with in the 
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Northern United States of America, where it appears to be indi- 
genous. 

The rhizome is described in the Nighantas as pungent, bitter, 
heating; emetic, laxative, diuretic, carminative, anthelmintic; im- 
proves appetite, voice, tlmoat; good for diseases of the mouth; 
useful in abdominal pains, inflammations , fevers, epilepsy, bron- 
chitis, delirium, hysteria, dysentery, tumours, thirst, loss of 
memory, rat-bite, worms in the ear. 

According to Mahommedan writers the rhizome has a very bitter 
sharp taste; it is laxative, expectorant, carminative, alexiteric, 
tonic to the brain, emmenagogue; useful in general weakness, sto- 
matitis, toothache, inflammations, pains in the liver and the chest, 
kidney troubles, leueoderma. 

The aromatic rhizome or rootstock is considered emetic in 
large doses, and stomachic and carminative in smaller doses. It 
is a simple useful remedy for flatulence, colic or dyspepsia, and a 
pleasant adjunct to tonic or purgative medicines. It is also used 
in remittent fevers and ague by the native doctors, and is held in 
liigh esteem as an insectifuge, especially for fleas. 

The root has been employed in medicine since, the time of 
Hippocrates. By the moderns it is successfully used in intermittent 
fevers, even after Cinchona bark has failed, and it is certainly a 
very useful addition to Cinchona. It is also a useful adjunct to 
bitter and stomachic infusions. 

It is commonly used to allay distressing cough. A small piece 
of the dried rootstock kept in the mouth acts better than many 
cough lozenges. It produces a warm sensation in the mouth and 
a beneficial flow of saliva. The candied root is sold as a favourite 
medicine in every Indian bazaar. The Indians of the Hudson's 
Bay Territory also use the rootstock as a cough medicine. 

The Mundas of Chota Nagpur apply the ground rhizomes to 
the cranial suture of feverish babies. 

In Ceylon the rootstock is used in bowel complaints. It has 
been found extremely useful in the dysentery of children, and also 
in bronchitic affections. The Europeans of South Africa use it 
as a carminative and as a diarrhoea remedy. 

The Meskwaki Indians of Wisconsin use it as a physic, and 
in combination with other medicines as a cure for bui’ns, while 
the Menomini give it for cramps in the stomach. 

The root is supposed by the Chinese to affect the heart and 
lungs and to be beneficial for cancer. In general it is taken as a 
resteative for the body and spirits. 

Culpeper says: ‘The spicy bitterness of the root of this plant 
bespeaks it as a strengthener of the stomach and head, and there- 
fore may fitly be put into any composition of that intention. The 
root preserved may with good success be used by itself, and both 
the Germans and Turks are very fond of it, and reckon it a great 
preservative against infectious air, which makes them commonly 
eat a piece of the preserved root fasting/ 

Even nowadays the candied rhizome is widely employed in 
Europe, and the Turks use it as U preservative against contagion, 

Moodeen Sheriff experimented with the drug and wrote: ,‘5^ 

9 
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rhizome is emetic, nauseant, antispasmodic, carminative, stimu- 
lant and insecticide. As an emetic it is more nauseant and de- 
pressant than Ipecacuanha, and it is therefore useful in most of 
the diseases in which the latter is indicated, including dysentery. 
It is one of the two vegetable drugs in this country which act 
efhciently as emetics in so small a dose as 30 grains. It should 
not be used in more than 35 grains, and in 40 grains its action 
is very violent and obstinate. It is a good remedy in asthma, 
to relieve which, it should be first used in jn-etty large or nauseant 
doses (15 to 20 grains) and then repeated every 2 or 3 hours in 
smaller or expectorant doses (10 grains) till relieved. Among other 
diseases which are most benefited by this drug are bronchial 
catarrh, hysteria, neuralgia and some forms of dyspepsia- The 
rhizome can also be used in the form of a tincture or an infusion.* 

Later Koman gave a decoction to several patients suffering from 
indigestion and found it to be efficacious. 

The rhizome is officinal in Austria, Germany, Holland, Hungary, 
Italy, Norway, Portugal, Eussia, Sweden and Switzerland. 

Oaius and Mhaskar have found the rhizome useless for the 
antidotal treatment of snake bite and scorpion sting. 

Afrikaans: Kalmoen — ; Annam: Thacli xuoiig bo, Xuong bo — ; Arabic: 
Vaj, Vash — ; Assam: Back — ; Bengal: Back, Shwetbach — ; Bunna: Linke — ; 
Camrese: Baje— ; Chinese: Cke Ts’ang Pou, Choui Ts’ang Poii, Pai Ch’ang, 
Ts’ang P’ou — ; Cuich: Vekkanda — ; Deccan: GlandMIakri, Vack — ; Dutch: 
Kalmus, Zwaneiibrood — ; English: Bastard Water Flag, Calamus, Cinnamon 
Sedge, Myrtle Grass, Myrtle Sedge, Sweet Cane, Sweet Flag, Sweet Myrtle, 
Sweet Boot, Sweet Eush — ; French: Acore, Acore aromatique, Acore odorant, 
Acoro vrai, Acori, Acrois, Galanga des marais, Bosean aromatique, Eoseau 
odorant — ; German: Ackermagen, Deutscker Ingber, Gewiierzkalmus, Kaknus, 
Karmes, Sarmsen, Eaumeles, Kolmas, Magenwurz, Nagenwurz, Sckiemen, 
Schienenzurz, Weckel, Zekrw'm*z — ; Gujerati: Gandkilovaj, Godavaj, Yekkand — ; 
Hindi: Back, GkorbiK'k, Gorback, Igir, Kiissebbewa — ; Italian: Acoro, Acoro 
aromatico, Acoro odoroso, Calaino, Calamo aroiuatico, Canna odorifera, Erba 
cannella, Erba di Venere, Erba venerea — ; Jhalawan: Knil — ; Kashmir: 
Vahi — ; Malaya: Cheong fn, Beringn, Jeringu — ; Malayalam: Vaskainpa — ; 
Marathi: Veiiand — ; Menomini: Apaxkiu utcipa, Enaiisapokotcikun, Weke, 
Wiabiskitcipa kakasapotcikun — ; Meskwaki: Mislnnepisuni — ; Mundari: Ote- 
hajam — ; Norfoikz Gladdon — ; Norwegian: Kalmus — ; Pacific Coast: Bee wort, 
Caliumiis-root, Flag-root, Myrtle Flag, Sweet Cane, Sweet Cinnamon, Sweet 
Flag, Sweet Myrtle—; P€myang^n^ Baeng— ; Persian: Agar, Agretnrki— ; 
Portuguese: Calamo aromalioo, Cwana d^fiosa — ; Prairie 

g siwun— ; Punjab: Baadboj, W^|i— I ^ B^lcrit : 

hadra, Bhntanaahim, Bodbim^, Galani, Golomi, Ikskni^riili, Jiilaja, dTatila, 
Kanga, Esbudraptari, Lomasba, Mangalya, Bakskogkni, Skadagrantka, Skata- 
pamlka, Schleskma^i, Smarani, Tikshna, Tiksknapatra, Ugra, Ugragandka, 
Yacba, Yijaya— ; Smkahse: Wadakaka, Wadakakavasambu— ; South Africa: 
Myrtle Flag, Sweet Flag, Sweet Sedge—; Spanish: Acoro, Acoro verdadero— ; 

Kalmus— ; Tagalog: Eubigan— ; Tamil: Vaskambu— ; Telugu: 
Yadaja, Vasa, Wasa — ; Urdu: Baeka^ — . 

2, A^ortis gramineus Soland occurs in the Sikkim Himalaya 
up to 6,000 ft-., and in the IQiasia Hills. It extends to China 
and Japan. 

The root has stimffiant, tonic, antispasmodic properties, and 
is used in OInna as a diaphoretic, an inseotifuge and an insecticide. 
Ib CfechiiK-Ojyna it is ec^Diaidered a good substitute for Sweet Flag. 

Aemaase: Cfe*ang P’n, Skik Ch^ang P’u, Slini 

Cb^ang P^a, Wat P'tt— ; Malaya i Soi cheong pkoo— . 
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Aglaonema. 

The genus includes about 20 species. Tropical Asiatic and 
African. 

Aglaonema angustifolium N. E. Br. var. undulatum Eidl. is 
found ill the Malay Peninsula, where the natives use a decoction 
of the roots for fever and dropsy. 

Malay: Peuggehe» Sagut, Butnpiih bulau, Sumpiih kring — . 

Alocasia. 

The genus numbers 4o species, found in Tropical Asia. 

A. Leaves broadly ovate-cordate, repaud, ner\’es 5-6 

pairs; petiole short stout ... ... ... 4. 4. montana. 

B. Leaves large ovate, deeply sagittately cordate, 

repand; petiole stout, transversely clouded ... 2. A. mdica. 

C. Leaves triangular-sagittate, shortly acuminate, 

about J as broad as long; petiole long slender ... 1. A, demidata. 

D. Leaves broadly ovate-sagittate, repand; basal lobes 

rounded, connate for of tbeir length; petiole 

2-4 ft., base sometimes as thick as the arm ... 3. 4. macrorrhiza. 

1. Alocasia denudata Engl. ( = A. singaporemis Linden) is 
common in hedges and woods all over the Malay Peninsula, extend- 
ing to Lingga and Borneo. 

The acrid juice is used as a poison in Kelantan. 

Malay: Berar kitan, Keladi chandek, Keladi rimau, Keladi ular. 

2. Alocasia indlca Schott is cultivated in India and in most 
parts of the tropics. 

Sanskrit writers describe the rootstock as pungent, fragrant, 
cooling; useful in inflammations, leprosy, anasarca, diseases of the 
abdomen and spleen. 

Medicinally it is said to be useful in anasarca. The flour ob- 
tained by pounding the dried stems boiled with rice flour until all 
the water has evaporated, is given to the patient, and no other 
food allowed except milk. The ash, mixed with honey, is used 
in cases of aphthae. 

As a food taken fi‘equently, it seems to act as a mild laxative 
and diuretic. In piles and habitual constipation it is useful. 

The tubers chopped fine, tied in a cloth and heated, are used 
as a fomentation in rheumatism. 

The acrid juice of the petioles is much used as a common 
domestic remedy on account of its styptic and astringent properties. 
The petiole is s%htly roasted and the juice expressed. Purulent 
discharge from the ears In children is often stopped by a single 
application. 

The juice of the fresh petiole has no action in the symptomatic 
treatment of scorpion sting (Caius and Mhaskar). 

Assam: Mankachu — ; Bengali: Kanguri, Mankachu — ; Betsimkaraka: 
Saombia — ; Oanarese: Manaka — ; English: Acrid Taro, Giant Taro — ; Fiji: 
Dranu, Yia — ; Goa: Gurcas — ; Guam: Piga — ; Hindi: Mankandat Maiikaiida,, 
Hankashu, Manna — ; Malay: Birah, Keladi sebaring — ; MaraMt Ala-4^ 
Mundari: Mansaru — ; Philippines: Biga, Elephant's Ears — ; Samm: 
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Ta’amu — ; Sanskrit: Briliachhada, Chhafcrapatra, Maliapatra, Mana, Manaka, 
Sthalapadma, Vistimaparna — ; Sinhalese: Eata-ala — ; Tagalog: Badiang, 
Gabingonac — ,* Visayan : Badiang — . 

3. Alocasia macrorrhiza Scliott is found wild and cultivated 
throughout tropical and subtropical India. It is cultivated in the 
tropics generally. 

The root is a mild laxative and diuretic. 

It is numbered among the recorded fish-poison plants in Aus- 
tralia. The milky juice of the lower part of the stem is used in 
Queensland as an antidote to the stings of Laportea gigas Wedd., 
the Giant Nettle. 

Chinese: Hai Yu — ; English: Acrid Taro, Giant Taro — ; Easter Island: 
Kape — ; Guam: Piga — ; Hawaii: Ape, Apu — ; New Galedoriia: Alendiete, 
Baouen, Diamote, Ouagan, Pera, Taro — ; Philippines: Biga — ; Queensland: 
Banganga, Bargadga, Ganjevoi, Hakkin, Nargan, Pitchu— ■; Rarotonga: 
Kape — ; Samoa: Ape, Ta’amu — ; Sinhalese: Habarala — ; Tahiti: Ape — . 

4, Alocasia montana Schott occurs in the Northern Ghears, 
and has been found in Java. 

The root is said to be used to poison tigers (Eoxburgh). 


xAmohphophallus . 

This genus includes about 90 species, spread over tropical Asia 
and Africa. 

A. rhieri Durieu is used medicinally in China; A. dracontioides 
N. E. Br., A. flawvirens N. E. Br., and A. johnsonii N. E. Br. 
are used in the Gold Coast 

Style many times longer than the ovary ... 1. campanulatus , 

Style absent ... ... ... 2. A. prainii. 

Atnorf^opiiallus campatifilatus (Roxb.) Bl. is largely culti- 
vated throughout the plains of India and Ceylon. It occurs in open 
pastiu:^^ in grassy fitelds, and on the borders of woods all over 
file Ma^ay Pemnsuia, whence it extends to Siam, Sumatra, Java 
and file Andamsms. 

Sanskrit writers describe the tuber as dry, acrid, pungmit; in- 
creasing both appetite and taste; stomachic, constipating; useful in 
piles, enlargement of the spleen, tumours, asthma, bronchitis, 
vomiting, abdominal pain, blood diseases, elephantiasis; causes 
itching sensation; harmful in leprosy, leucoderma. The tuber is 
covers with a layer of earth, roasted in hot ashes, and administer- 
ed with the addition of oil and salt. Several confections are also 
used. The dried tubers, peeled and cut into segments, are sold in 
the shops. 

The oorm and the seeds are used as imtants and relieve the 
pain dE riieimaafe swellings w^hen applied externally. The corm 
fe ^ hot cafftninative in the form of a pickle. The tuber 

oontalns k of farinaceous matter, mixed with acrid 

po^oii 0 i»s be extracted by washing or heat. 

When II aa stimulant and expectorant, anA 

is used in acute ribemnaifem. It is supposed to have restorative 
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powers and is in much request. It is considered serviceable in 
haemorrhoids. 

The root is used in ophthalmia and applied to bods. It is also 
used as an emmenagogue. 

The raw tuber, well ground, is rubbed on swellings of the 
extremities by the Miindas of Chota Xagpur. If eaten, it produces 
unbearable itching in the mouth and throat, and it may prove fatal. 

Bengal: 01 — ; Bombay: .Janglisuran — ; Burma: Wa — ; Cagayan: Ba- 
gang — ; Catch : Janglisuran — ; Deccan: Kanda — ; Hasada: Hada, Hatii- 
hada — ; Hindi: Kanda, 01, Zaminkand — ; IJocano: Carot, Corot — ; Jolo: 
Bagong — ; Kolami: 01 — ; Konhani: Suma, Surna — ; Malayalam: Karnnaka- 
rang — ; Marathi: Suran — ; Matlieran: Suran — ; Naguri: Haluhada, 01 — ; 
Persian: Zaminkand — ; Punjab: Nagphannigand, Zamin gand — ; Sanskrit: 
Arsaghna, Arshoglina, Bahukanda, Durnamari, Kanda, Kandala, Kandarha, 
Kandaslinrana, Kandi, Kandula, Kandvardhana, Kanthalla, Olla, Kutchyakanda, 
Sthulakandaka, Bnkandi, Buvitra, Tivrakantba, Vatari — ; Tagalog : Apon, 
Pungapung, Toeodlangit — ; Tamil: Kamnaikkalang, Karunaikkilliangu — ; 
Telugu: Baradakandagadda, Ghemikanda, Kanda, Kandagodda, Manohikanda, 
Polikanda — ; Uriyai Olna — ; Visayan: Anto, Oroy, Pamanggnilon, Pnngapimg, 
Toeodlangit — . 

2. Amofphophalltis praitiii Hook. hi. is common in the forests 
of the Malay Peninsula, especially by the forest paths. It extends 
to Sumatra. 

The acrid juice is used as a poison by the Malays. Mixed with 
Antiaris latex it is one of the Sakai dart poisons. 

Malay: Sikir, Loin, Lokie — ; Sahait Begung — . 

ANADEHURtTM, 

The genus consists of 4 or 5 Malayan species. 

Anadendruiti montanum Schott var. longirostris Hook. fil. is 
common in the Malay Peninsula, where it is found in the low 
country growing low down on tree trunks in thick forest. It 
extends to Tenasserim, Java and Borneo. 

The roots are used medicinally by the Malays. 

Malay: Akar asam tebing davat, Akar iBerayau, Akar sugunja, Akar eum- 
hnng — , 

Arisaema, 

The genus includes 105 species, inhabiting Asia, Abyssinia and 
America. 

A. japonicum Schott, A. ringens Schott, A. thunhrrgii Blume 
are used medicinally in China; A, thunhergii Blume is used in 
Indo-Otiina; A, inphyllum Schott in North America. 

A„ Xamh fd spathe ovate-lanceo- 
late, menrved caodate^^Mnixiamate ... ... S. A. speciosum. 

B. Ijeavoa pedatisect. Limb of spatbe iaciirved, 

broadly oymbifmrm, acuminate ... ... 8. A. tortmstm, 

0. Lef^ets whorM. Iamb of spatbe suberect, cymbi*^ 

form, long caudate-acuininate ... ... 1. A. leschenmlUu 

Arisaema lesdieitaultii Blume is found in the Niigiris, 
Travancore and Ceylon. 

The roots are used medicinally by the Sinhalese, 

SinMm; , 
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2. Arisaema speciosum Mart, occurs in the temperate Hima- 
laya from Kumaon to Sikkim and Bhutan. 

In Hazara, the root is stated to be poisonous; in Chumba, it 
is applied pounded to snake-bites. In Kulu, where the tuber is 
given to sheep for colic, the fruit is said to have deleterious effects 
on the mouth when eaten by children. 

The root is not an antidote to snake venom (Mhaskar and 
Caius). 

Punjab: Xiralu, Kirikikukri, Sampkikhumb — ; Sinhalese i Walkidara-n — . 

3. Arisaema tortuosum Schott is foimd in the Sikkim Hima- 
laya, Manipur, Bengal and the Western Peninsula. 

^ It is stated to have poisonous qualities. In Kulu, the seeds 
are said to be given with salt for colic in sheep. The roots are 
used to kill the 'worms which infest cattle in the rains. 

Kharwati, Dain — ; Nepal: Birbanka — ; Punjab: Bon, Griirin, Jangosh, 
Srakal, Kirkicbalu — ; Santali : Tuyajondra — . 

COLOCASIA. 

The genus numbers 7 sjDecies, natives of tropical Asia, one of 
which- is -cultivated 'Or naturalised in many subtropical -countries. 

Colocasia esculenta (Linn.) Schott ( = 0. antiquorum Schott) 
is foxind wild and cultivated throughout the hotter paiiis of India 
and Ceylon. It is ciiltivated in all hot countries. 

The pressed juice of the petioles is styptic, and may be used 
to .arrest arterial haemorrhage. -It is sometimes used in earache 
and ptorrhoea, and also as an external stimulant and rubefacient. 
The juice expressed from the leaf-stalks is used with salt as an 
absorbent in. cases .of inflamed glands and buboes. The juice of 
the cotm is used m cases of alppaecia. Internally, it acts as a 
laxative, and is u^d in cases of piles and congestion of the portal 
s&o afe SA antidote to the stings of wasps and other 
I tPia fine; tiedjm a oloth heated, are 

as a fohi^lallon In - 

The cbm M hsed by the Kwdas as a remedy for body-ache, 

* Cains Mha^ar have ^temonstrated that the juice of the 
corm is without action in the symptomatic treatment of scorpion 
stingy 

Maakani — ; Angami Naga: Bzu, Kirth — : Annam: Kboai nmc — ; 
ArahUz Kaikss, Kur, Caigas — ; Ashanti: Kooko — ; Bengal: Ashukuchu, 

Charknchu, Giiri, Kachbu, Kaebu, Kalokncbu, Kiiebn — ; Bombay: 

Terera — ; Brazil: Tayoba de Sao Thome — ; Burma: Mahuyapein — ; 
Cagajymt Oabi — ; Gmatese; Kesavedantu, Kesbavanagadde, Shamegadde — ; 

Obaua — ; Chinese: Yu, Yu T’eou— ; Cuba: Malanga — ; Deccan: 
Mrmi CliMani^iagaddah--; Egypt : Culcas, Kolkus, Golkas — ; English : 
Clima <3ooo Yaaft, Bddoes, Bg3q>feian Arum, Kopeh, siratcb Coco, 

— ; Fiji: Taro — ; French: Chou caraibe, Colo- 
; FufMe: Taudauje — ; Gold Coast: 

, M&max ' GWam, , Emu, E<^o yam — ; 

GagJi, -Gboya, Ghuian, Ghuiya, 
EAelialb arri, Kaebu — ; Japaneses Aka- 
too, Arbi, Gaudiali, Kacbalu— , 

^ sbmw— 5 Bjon^ani^ AIJuiu—? h(infue4QC\ 



THE MEDICINAL AND POISONOUS AROIDS OF INDIA 


135 


Farrao — ; Le Reunion: Songe, Songe du pays, Soruze de Chine, Sonze de 
Maurice, Sonze noire, Sonze du pays — ; Lynngam: Chew — ; Madagascar: 
Songe — ; Malay: Keladi china, Keladi hudang, Keladi telor — ; Malayalam: 
Chempakizhanna, Kaladi — ; Malta: Coco, Cocoaroot, Colocasia, Aro di Egitto, 
G-horghas — ; Marathi: Alu — ; Marquesas: Tao — ; Mexico: Queqnesquic, Que- 
queste — ; Mundari: Birsaru, Kucusaru — ; New Caledonia: Barenik, Coboue, 
Dadi, Diali, Diamboilate, Doboua, -Jabouak, Jalape, Kandi^, Xandi^ren, Eave, 
Kiamoan, Ndr^, Ouagapd, Ouaoua, Oumon, Oundgat^, Paricraoute, Pobo, Tan- 
niaoute, Taro, Tianaboue, Tiaound, Tirend — ; Pampangan: Gabi, Gandus, 
Gavay, Lagway — ; Panama: Oto — ; Philippines: Badiang, Dagmay — ; Poly- 
nesia: Kalo, Talo, Taro — ; Porto-Rico: Yautia malanga — ; Pmijah: Alii, 
Gagli, Ghuyan, Givian, Kachalu, Xachalu arbi, Kasanri, Kab — *, Sudani: 
Bonsarn — ; Sanskrit: Kachchi, Kachu, Kachwi — ; Serna Naga: A’i — ; Singa- 
pore: Gahala, Tadala — ; Sinhalese: Gabala, Habarala, Kandala, Tadala — ; 
South Carolina: Carib Cabbage — ; Spanish: Aro de Egipto, Name de Cana- 
rias. Name de Egipto, Yame de Canarias, Yame de Egipto — ; Simda: Talas, 
Taloes — ; Tagalog: Gabi, Gabingpola, Gabingsilangan, Gabynasiboyas, Gaby- 
nasiniboyas, Gandus, Gavay, Lagvay — ; Tamil: Shamakkilangu , Shemakka- 
lenga — ; Telugu: Chamadumpa, Chamagadda, Chamakura, Charaakuru, Chema, 
Shamathumpa — ; Tun: Kooko—; Uriya: Sam — ; Visayan: Abalong, Apipi, 
Biga, Eagmayngaapipi, -Pagmayngabolilao, Dafimayngainitlog, Bagmayngaquin- 
son, Dagmay ngatapol, Gabi, Gabingmorada, Ganyngaguinatos, Galiang, Gan- 
dus, Gavay,. Guinatos, Lagway, Quimpoy — ; West Africa: Coco Yam-—; 
Indies: Coco, Eddo, Eddoes, Dasbeen, Tania, Tanier — ; Yoriiha: Koko — . 


Cryptocorynb. 

The genus consists of 40 Indo-Malayan species. 

Cryptocoryne spiralis Eisoh occurs fi’om Kliandesh to North 
Kanara, Calicut, Coromandel. Ceylon and Bengal. 

It is a well-known drug in Ceylon, where it is employed by 
the native doctors in decoctions, in combination with other drugs 
as a remedy for infantile vomiting and cough, and in the case of 
adults for abdominal complaints and fever. 

The plant is considered a substitute for Ipecacuanha. It con- 
tains neither emetine nor cephaeline (Chopra). 

Tamil: Nattativadayam — ; Telugu: Nattativasa — . 


Epipremnpm. 

The genus consists of 14 Malayan and Polynesian species. 

Leaves very large entire ... ... ... 1. E. giganteum. 

Leaves deeply cut into acuminate lol)es ... ... 2. E, mirahilc. 

1. BpilH'eiiiniim gigatit^m Schott is common on rocks and 
trees in the Malay PemnsuJa, whence it^ spreads over to Siam and 
Cochin-China. 

The powdered spadices are used to mix with the dart poison 
by some of the Sakai tribes. 

Malay: Eebgut, Binghut, Bingut — . 

?. Bpipretnnutn mirablle Schott is found in Martaban, Teaqa^ 
serim, China, the whole of Malaya, Australia and Polynesia, ^ , 

Tbe plant is mi to antbejmiptic properties^ j 
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Homalomena. 

The genus includes 30 Indo-Malayan and tropical American 
species. 

A. Spatlies red ... ... ... ... 3. JT. ruheseetis. 

B. Spathes green. 

a. Spathe 3 in. oblong, acute at base and top. Basal 

lobes of leaves divaricate ... ... 1. jfj. aromatica. 

b. Spathe l-lj in. linear-oblong. Base of leaves 

rounded ... ... ... ... 2. H. ovata. 

, 1. Honialomena aromatica Schott is found in Assam and 

Chittagong. 

The large rhizome, which is invested with the old withered 
leaf-scales, bears numerous white long rootlets issuing from its 
surface, and is said to be held in high estimation by the natives 
as an aromatic stimulant. 

Bengal : Kuchugundubi — . 

2- Homalomena ovata Hook. fil. is found in Bukit, Timah and 
Singapore, whence it extends to Borneo. 

The plant is used medicinally by the Malays. 

Malay: Asam tikus, Eelamoyiang, Kumayan, Kumayan Jantan — . 

3, Homalomena rabescens Kunth. is found in the Sikkim 
Himalaya, the Khasia Hills and Chittagong, extending to Java. 

The plant is used as a poison by the Malays. It enters into 
the composition of Mpoh* and is thrown into rivers to poison the 
water, 


Laoenandra. 

The genns consists of 5 species, spread over India and Ceylon. 

ovata (Linn.) Thwaites (~L, toxicaria Dalz.) is 
feom the Konkan to North Kanara, Mysore, 
*!]^vancote, and Ceylon where it is cbmmon in the 
?roviii^s, 

The plant is said to have insecticidal properties. It is consi- 
dered very poisonous in Southern India, 

SGHtik&m Kmhan : Vatsanabh — . 


Lasia. 

The genus consists of 3 Indo-Malayan species. 

JLasia aoiteata Lour. (=1/. heierophylla Schott) is a stout 
spinous plant occurring from tropical Sikkim Himalaya, 

Ansans, B^agal and Burma, southwards to Ceylon and the Malay 
and ext^ding to the Mday Islands and China. 

The hioi Is h%hly esteemed by the Santals as a remedy for 
affi^ldhS’ bi’ throat (Oampbell), 

Aj^ng the Mundas the petioles, ground and mixed with water^ 
are ^iven to drinh k cattle aftected with throat disease, 



THE MEDICINAL AND POISONOUS AROIDS OF INDIA 


137 


The leaves and roots are a common remedy for piles in Ceylon* 

Bengal: Kantakachu — ; Burma: Zaj'ap — ; Malay: Bekil, Grli-gli — ; Mun- 
dari: Janmnsaru — ; Santal: Eantasani — ; Sinhalese: KoMlla, Maliakshilla — ; 
Telugu: Xantakachoramn, Miilasaii — . 

PiSTIA. 

The only species of tliis genus, Pistia stratiotes Linn., is a 
stemless stoloniferous floating lierb found in still sweet water 
throughout India and Ceylon. It occurs in the troincs and sub- 
tropics, with the exception of Polynesia and Macronesia. In the 
Malay Peninsula it is commonly- cultivated by the Chinese to feed 
pigs on. 

The Ayiu’vedists consider the plant to be cooling and laxative; 
useful in diseases of the blood and tuberculous glands. 

The Yunanists describe the root as bitter, diuretic, good for 
wounds, inflammations and burns. 

The plant is cooling and demulcent, and is given in dysuria. 
It is said to 'destroy bugs most effectively. 

The root is laxative and emollient. 

The leaves are made into poultices and applied to haemorrhoids. 
Mixed with rice and coeoanut milk they are given in dysentery, 
and with rose-water and sugar in cough and asthma. 

The ashes are applied to ringworm of the scalp. 

The Mundas use the juice of the plant medicinally in ear 
complaints. 

The whole plant has long been employed in ancient Chinese 
prescriptions. It is applied to boils, syphOitic eruptions and in 
many skin complaints. 

A decoction of the leaves is used in La Eeunion as a diuretic 
and prescribed in diseases of the urinary tract. Made into pills 
the leaves are used in syphilis. 

The natives of the Gambia use the plant as an anodyne eye- 
wash: the leaves are soaked in cold water. If the plant comes 
in contact with the body it produces a sharp stinging sensation, 
like a nettle sting, and the pain continues for some minutes. 

An oil was prepared by boiling the juice of the leaves in 
coeoanut oil and used externally in chronic skin diseases. Relief 
was obtained in a number of cases (Koman). 

Arabic: Satar-al-tayutas — ; Afshantit Ntanoa, Toilia — ; Aiouna: Afln — ; 
Bengal: Pana, Takapana — ; Bombay: G-ondala, Prishni — ; Cagayan: Aln- 
luan — ; Canarese: Antaragange — ; Chinese: Pou Ping — ; Deccan: Antergbiin- 
ga — ; Egypt: Hay-adem-3-ma — ; English: Water lettuce, Water Soldier — ; 
Eioe: Aflo — ; Fanti: Ntangtangaba — ; Oa: Taitraimantai--; Gambia: Eye- 
pity — ; Gujerati: Jalakumbhi — ; Hausa: Kainuwa — ; Hindi: Jalkbumbi. 
Takapana, Unterungha — ; Hoea: Tsinkafonkafona — ; Ilocano: lioloan — ; La 
Reunion: Pensd© d’aan, Poorpier de Madagascar — ; Madagascar Azafo, Haza- 
fo — ; Malaya: Pow pbing, Xambiang, Xiambang — ; Malayalam: Xoddapail — ; 
Marathi: G-ondala, Jalamandri, Prasni — ; Mundari: Jbalkumbhi — ; Sadani: 
Jbaikumbbi — ; Sanskrit: Akashamuli, AsbakumbM, Daladbaka, Jalavalkala, 
Khali, Xhamulika, Kumbhika^ Xiimnda, Xiitrina, Paniyaprishthaja, Pami, 
Prashni, Bhvetaparma, Untareitamara, Varimuli, Yaripami — ; Sinhalese: Ati- 
ndayan, Bayaparandella — ; Tagalog: Qnispo — ; Tamil: A^asatamarai — 

Telugu: Akasatamara, Antaratamara, Xoddapail, Nirubudiki — ; Tongking: Beo 
cai— ; Twi: Ntaya— ; Urdu: Jalakumbhi— , Vriya: Baxijhanihe--; 

Jjeclmguita de agua, Bepollito de agua— ; Visayan; Caj^apo, ^ 
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Plesmonxum. 

The genus is represented by P. margaritiferum Schott, a tube- 
rous herb flowering before leafing and found in Bengal. 

The country-people in Goa use the crushed seed to cure tooth- 
ache; a small quantity is placed in the hollow tooth and covered 
with cotton; it rapidly benumbs the nerve; they also use it as an 
external application to bruises on account of its benumbing effect. 

Among the Mundas the raw tuber, well ground, is rubbed on 
swellings of the extremities. The tubers are eaten. If they are 
not boiled in several successive kettlefuls of water, or together with 
tamarind leaves or tamarind pulp, they keep a noxious acidity 
which affects the throat and mouth with unbearable itching. It 
is said that the itching has sometimes proved fatal. Acid drinks 
are a counterpoison. The tamarind added ought, therefore, not to 
be spared. 

Biru: Bonggajorena — ; Goa: Azormit, Uzomut — ; Hafiada: BirhaJa, 
Hada — ; Naguri: Ha<!a, Tonang]ia<Ja — ; Oudh : Khar liar — . 

POTHOS. 

The genus includes 60 species, inhabitants of tropical Asia, 
Australia, Polynesia and IVIadagascar. 

Braetfi large concave thickly coriaceous ... ... 1. P. oath earth'. 

Bracts very small ... ... 2. P. seandens. 

1. Pothos cathcartii Schott occurs in the tropical Himalaya 
from Rumaon to Bhutan, Assam, the Khasia Hills, Manipur and 
Burma. 

In Laklumpur the leaves, Med in ghee, are eaten to cure various 
pains. 

ha'khimpar : Hathidenkiya — , 

2. Pathos scandens Linn, is found throughout India, on walls 

and tree trimks, from Bengal eastwards to Burma, and southwards 
to Singapore, and from the Konkan to Ceylon, the Andamans and 
tho Islands; e^ndmg io the Malay Islands and China. 

The teuised stem and leaves are miz^ With ox-iurine and 
applied to the wounds in snake-bite; and an aqueous extract of 
the firesh stem and leaves is given internally (Roberts). 

The stem and leaves have no effect in the treatment of snake- 
bite, whether taken internally or applied externally (Mhaskar and 
Caius). 

Brtduga: Arkaburu — ; Catiarese: AclikabilubalH — ; Malagatam : Anappa- 
rtiva — ; Siamese: T’kep — ; Smhalese: Potawel — . 

var. cognatus Engler, known in Malaya as ‘Juloh-juloh', is 
used medioihaliy by the Malays. The powdered leaves are applied 
to the body to cure smail-pox; the stem, out up with camphor, 
h smoked like tobacco for asthma. 

The ,o{ 2^ inhabiting tropical Asfa ^^4 
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Remusatia vivipara Schott is found in the subtropical Hima- 
laya from Kumaon to Sikkim, the Khasia Hills and Burma, Chota 
Hagpur, the Western Ghats, Mysore and Ceylon. It extends to 
Cochin-China, Java and tropical Afi-ica. 

The root is made into an ointment with turmeric and used as 
a remedy for itch; and the juice with cow’s urine is considered 
to be alexipharmic (Eheede). 

Marathi: EnWialu — ; Matheran: Eokhalvi — . 

Ehaphidophora. 

The genus includes 60 Iiido-lMalayan species. 

Rhaphidophora pertusa Schott {^Scimlapsua pcrhisus Schott) 
is a tall climber found in the Deccan Peninsula, the Coromandel 
Coast, Malabar, Ceylon and the Malay Islands. 

The juice of the plant M'ith black pepper is given to people wdio 
are bitten by the EusselPs Viper. The juice, witli that of tlie 
roots of Groton ohlongifolium, and of the fruit of Momordica charan^ 
tia is also applied to the bitten part. 

This treatment is ineffective (Mhaskar and Cains). 

Jolo: Mamao — ; Malayalam: Aaachukiri, Ilattimaravala — ; Marathi: 
Ganeshkauda — ; Tagalog: Pacpaclaain — ; Tamil: Ilattimaravalai — ; Telitgu: 
Bnnganalleru — ; Vi^ayan : Bayia — . 

Saxjkomatum. 

The genus consists of 4 palaeotropicnl species. 

Sauromatum guttatum Schott occurs in the Punjab, the 
Gangetic Plain, the Western Himalaya, Chota Nagpur, the Bombay 
Presidency and Burma; extending to Sumatra. 

The tubers are used as a stimulating poultice. 

Bonihay: Both — ; Central Proi^meeH^ Bhasaiukaml — . 

SeixDAPSUS. 

The genus consists of 20 Indo-Malayan species. 

Spathe green without yellow within, 4-6 in. ohlong sub- 

cylindrical beaked. Spadix greenish-yellow ... *2. S. officinaliit. 

Bpathe white or pale yellow, 2-2J in. boat-shaped 

acuminate narrow long-beaked. Spadix white ... 3. *S. hederacca. 

1. Scindapsfis hederacea Belmtt is found throughout the Malay 
Peninsula, climbing on rocks and trees in the low country. 

A decoction of the stem is used by the Malays for rheumatism. 

Malay : Akar lubang alah, Akar ular — . 

2. Scindapsus offlcinalla Schott occurs in the tropical Hima- 
laya from Sikkim eastwards, Bengal, Chittagong, Burma and the 
Andamans. 

The ripe fruit is described in the Nighantas as pungent, sharp, 
heating, anthelmintic, aphrodisiac, galactagogue; sharpening hear-* 
ing and appetite; regulating the bowels; useful in dysentery, 
{:ist'hms. and troubles of t}ie throat, 
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Mahommedan writers speak of the fruit as aphrodisiac, cardio- 
tonic; useful in ozoena and bronchitis. 

The dried fruit is commonly used as a stimulant, diaphoretic, 
and anthelmintic. 

Among the Santals the fruit is applied externally for rheuma- 
tism. 

A decoction of the sliced fruit was tried in cases of asthma 
and found to act as an expectorant; it did not diminish the severity 
of the fit (Koman*). 

Bengali Gajapipal, Gaiapipul — ; Canaresei Boddahippali, Gajahippali — ; 
Deccan: Hattipipli — ; Dehra Dunx Poriabel — ; Gajerati: Mottopiper — ; Hindi y 
Braipipli, Gaja pipah Gajapipli, Maidah, Pippaljhhanea — ; Malay alam: Anatti- 
“ppali, Attittippali — ; Marathi: Thorapimpli — ; North-West Promices: Gaj- 
pippali, Hath, Ungliya — ; Sanskrit: Chavyaphala, Chliidravaidehi, Birgha- 
granthi, Gaiala-ishna, Gajapippali, Gajavha, Ibhakana, Iboshana, Kapivalli, 
Haripippali, Holavalh, KuBjarapippali, Shreyasi, Tejasi, Vartuli, Vashira — ; 
Santali: Barejhapak, Bharejhapak — ; Tamil: Anaittippili — ; Telitgu: Ennga- 
fippalt, Gajapippaii — ; Urdu: Gajaiiippali — ; UHija: Ginidhuni, Gojopippoli, 
Odisimo — . 


Synantherias. 

The genus is limited to 1 species, S, sylvatica Schott, found 
in the Deccan Peninsula, fi’om the Northern Ciroars to the Konkan, 
and Ceylon. 

The plant is pungent, anthelmintic, heating; improves taste; 
useful in tumours, pains, piles; causes biliousness. 

The country people use the crushed seed to cure toothache. A 
small quantity is placed in the hollow tooth and covered wuth 
cotton; it rapidly benumbs the nerve; they also use it as an ex- 
ternal application to bruises on account of its benumbing effect. 
In the Konkan, the seeds rubbed into a paste with water are 
applied repeatedly to remove glandular enlargements. The taste 
of the fruit is intensely acrid; after a few seconds it causes a 
most painful burning of the tongue and lips, which lasts, for a long 
time, causing much salivation and subsequent numbness. 

<Joa: Uzomut — ; Marathi: Wajramata — ; Sanskrit: Aranyasurana, Chitra- 
kaodaks, Shv^feasarana, Sitasarana, Sureudra, Vanja, Yanakanda, Vanaolla, 
Yanya — . 


Tvphonium. 

The genus includes 25 Tndo-Malayan species. 

Tyf^onlum trilobatum (Linn.) Schott is found in the Eastern 
and Western Peninsula and Ceylon, in Bengal, Assam, Chittagong, 
Burma, the Malay Peninsula. It extends to Siam, Cambodia, 
TongHng, Borneo and Java. 

The roots are exceedingly acrid, and used in poultices; and 
also spidied externally to the bite of venomous snakes, at the same 
time given inwerdiy about the size of a field bean. It is certainly 
a most powerful stimulanl . 

Tfee acrid priueiple is very volatile; and by the application of 
heat, by drying, the root becomes innocuous or even 

a wholesome article of diet. As an article of food, it relaxes tho 
howoJs mi thereby relieye^ hf^PK>rrboid?i 
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The tubers eaten Mutli bananas cure stomach complaints. 
Mhaskar and Caius have shown experimentally that the root is 
not an antidote to snake venom. 

Bengal: Ghetkochu — ; Hasada: Cakad, Nirbisi, Niribisi — ; Malayalam: 
Cbena — ; Naguri: Najompicki — ; Sinhalese: Panuala — ; Tamil: Karkarunaik- 
kilbangu, Karunaikkilbanga — ; Telugu: Duradakandagadda, Kandagadde — . 



0BS15EVATLONS OF SOME PECULIAR HABlTS OJ^ 
THE SPIDER {MAliPWSA MELANOGNATHUS), 

BY 

Gobal Chanbka Bhvttaciiarva, 

Bose Research Insfiiiite. 

[With iwo plates). 

In pJune, 1934, while passing along the compound of the 
Science College, BallTgimge, I noticed a thick column of minute 
biting ants, Solenopsis geminata, on the fencing of the compound. 
The column \^'as unusually long and thick and the workers were 
very busy carrying minute particles of food-stu£Es and eggs from 
an old stump of a tree to a new place of shelter at a distance of 
about thirty yards. While observing their activities iny attention 
was drawn to a young spider, Marpissa melanognathus,^ which 
was rushing and pausing at a little distance along a line parallel 
to that of the ants. From the movements of the spider I sur- 
mised that it wanted to cross tlie line of ants, but dared not do 
so. Curiously enough, a few minutes later, the spider instead of 
passing across, as I thought it wanted to do, fell upon the swarm 
of ants, carrjnng the food-stuff s and eggs, and ran away to a 
safe distance after snatching a morsel from one of them. Great 
consternation arose in that peaceful column, resulting in a disturb- 
ance in the regular line of march; the ants scattering in all 
directions. The ants, unable to move as fast as the spider, tried 
to foUow' the raider in vain. Irregularity in movements due to 
this disturbance spread over the entire column, but this was for 
a few^ seconds only. Soon the disturbance subsided, and it seemed 
that the pace of the earrier-ants was iimeh more accelerated than 
before. & the meantime the spider having devoured the stolen 
food came back to its former position and waited intently for a 
fresh attempt. I thought it to be a stray case of snatching ants' 
food by a wandering spider, who happened to come across the 
ant caravan. But a few minutes later, when I moved to a different 
part of Bie line, two other younger spiders of the same species 
atteracted my attention. They too lay in ambush by the side of 
the column evidently with the same pm’pose of raiding the ants. 
For two hours and a half I watched the activities of these spiders 
who successfully managed to snatch eggs or food from the ants 
several times. In one or two cases only their objective was 
missed, but the ants were so frightened that they dropped tlie 
eggs or food-stuff. After this, on several other occasions I 
observed similar raids on these ants by M. melanognathm. From 
which I am inclined to conclude that the young of this spider, 
until it matures, subsists largely on food or eggs taken from the 


^ J. H. Coiiifitodc, The Spider Book, p. 678, New York, 1920. 
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Fig 1. — The spider iM. melaiiognathus 9) stealthilj appioaching a sitting 
fly fiom behind. 



Fig. 2. — M. melanognatlius ? seizing the fly. 
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ants. SoJenopsis gcminaia, where they are abundantly distributed 

(^'ig- !)• 

M, mclaiiognathus a common sincler found almost every- 
where in Bengal. Duidng the summer .months they are seen 
loitering on the walls and floors of houses in search of prey. They 
spin no web, save for a shelter at the time of laying eggs. Jl 
is a white canopy built in a corner or a crevice of the house- 
walls, of oval shape and made up of three separate layers. Eggs 
are laid under the first layer and upon it the mother spider 
spends most of her time. x4.bove this layer, there are two separate 
covers built one above another, while two doors, one opposite the 
other, are kept for coming in and goiiit out. Sometimes, before 
laying eggs, the female entertains the male on the upper layer 
of her retreat. Unlike most of other spiders, the female goes 
out hunting and carries her victims to a secluded lAace to feed 
undisturbed upon them. xA^fter reaching the adult stage they prey 
upon the common house-fly {Musca tToniesfica). Their mode of 
capturing flies is marvellously skilful. The spider stalks the fly 
from a distance of about two feet or more. x\ fly is sitting on 
the floor, the spider advances towards it slowly, when close, it 
moves with still greater caution (Eig. 1). It approaches still 
closer; if it finds the fly facing it, the spider changes its course 
and moving backwards in a wide circle approaches the fly from 
behind. It then crawls towards the prey and, when in easy reach, 
jumps upon it (Fig. 2), Its spring is very accurate, it seldom 
misses its first attempt. In rare instances, a flank attack is made. 
A sitting fly usually appears to be too engrossed in its toilet 
to realise the imminent danger of an approaching spider even at 
close quarters. There might be an additional explanation of this 
apparent carelessness on tiie part of the fly, viz., that it cannot 
see things clearly from the distance at which the sharper-sighted 
spider can see without much difficulty. Moreover, the spider, 
though not a mimicking one, looks more or less like a fly when 
it stealthily crawls towards the victim. 

These spiders are of quarrelsome habit. A chance meeting 
of two, if they happen to be of the same sex, results in the 
stronger one invariably attacking the weaker. If both the parties 
happen to be of equal strength they approach each other, raising 
their fore-legs upwards and rush headlong in a contest. The fol- 
lowing incident will show’ clearly how’ aggressive these spiders are. 

An adult spider M. melanognaihus dropped on to a table from 
above, and remaining motionless for a while, jumped upon the 
polished stand of an apparatus at which I was working. The 
reflection of its own image in the polished surface of the stand 
attracted its attention. With raised body and lowered cephalo- 
tborax it looked intently at its image, which it took for another 
spider. It moved up and down the stand to seize its imaginary 
opponent. Being disappointed, it became angry and raising its 
fore-legs, dashed furiously at the ^tand. Unable to seize its 
supposed opponent, it stopped a while to recover from the shook. 
It followed its reflection round the stand and dashed as ineffectively 
against it. Failure after failure made the spider so furious that 
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it dashed repeatedly against the surface, at times springing at its 
reflection from a little distance. The same operation, with short 
intervals of rest, was repeated for more than ten minutes. The 
spider now exhausted, gave up the attempt and walked away from 
the spot. 

The courting of these spiders, previous to mating, may be of 
interest. The amorous gestures performed by the male before 
mating are not as elaborate as those of the Lycosid spiders. The 
male advances towards the female with his fore-legs raised and 
keeping at a respectable distance moves forwards and backwards 
(Fig. 3). Tliis continues for a long time. He now comes closer 
and caresses her with his raised fore-legs (Fig. 4). The female 
treats these demonstrations with unconcern. She moves here and 
there as though busy in search of prey and not interested in the 
matter. During this procedm’e, when opportunity offers, the male 
gets upon her back and turning the abdomen inserts the intromit - 
tent organ into the oiiflee several times at intervals. The female 
never attacks the male after mating as is wont with some species of 
Lycosid spiders.^ * 


* 0. Bhattachan-a, Transactions of the Bose BeseareJi Institute, vol. vii, 
p. 248 (1931-2). 

* A superstitiou about this particular spider is prevalent among the Hindus 
of Eastern Bengal that the spider carrying a fly in its jaws is considered 
as an indispensable sign of good luck by the bride’s party on the occasion of 
marriage ceremony and tbese^ spiders are therefore carefully collected alive for 
the purpose. Similar superstitious beliefs are not rare or unknown even in 
Western countries. (Vide Notes and Queries, vol. ii, p. 16S; ibid., vol. iv, 
2nd. ed., pp. 198 and 377; and Am. and their Spin. Work, vol. iii, 
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Pit 3-— The male spilci coiitmo the female 
[1101 to nntiiu 
\1 \t — 1/ mcJ(nu jnatlui^ ^ 

LlIc \—M mtlanocfnathub $ 



Fig 4 —The male (above) is caressing the 
female (below) with raised foielegs 


ComtiDg attitudes of the spider (Marpissa miJanognathus) 



AxN[ UNDESCKIBED TINGITID FBOM SOUTH INDIA. 


BY 

Gael J. Deake. 

[Ames, Iowa, U.S.A.). 

The present paper is, babed upon a small colleetiou of lace bugs from 

South India kindh ^ent to the writer bj Mr. M. C. Cheriaii for identihcation. 
One species, Monantlua ihenani Brake, is de'>cribed below as new to science, 

Mdiiantlua tlienani Brake, sp. no\. 

Small, body black, the reticulations whitish testaceous. Antennae slender, 

whitish; segment I short, a little longer and slightly stouter than II; III very 
slender, three times as long as IV; IX slightly enlargeil, the distal two-thirds 
dark brown, Hoad moderately convex above, black, armed with five slender 
whitish spines; anterior pair short, very slender, resting on the surface of 
tho head; posterior pair and median spines long, directed forward, contiguous 
with the surface of the head; extending almost to the anterior margin of 
the eyes. Eostrum testaceous, darkened at tip, not quite reaching the inter- 
mediate coxae. Legs slender, testaceous, the tarsi darker. 

Collum raised, reticulate, faintly produced anteriorly. Paranofca broad, tes- 
taceous, turned back upon the dorsal surface of the pronotum, the outer 

margin broadly rounded and almost touching the median carina. Carinae 
testaceous; median carinae slightly more raised behind, there with long, low 
areolae; lateral carinae short, confined to posterior triangular portion of pro- 
notiim, faintly divaricating. Pronotum black, the reticulation of posterior 

portion testaceous. Elytra broadest near middle, faintly constricted a little 
beyond the middle, considerably longer than abdomen; costal area rather 
narrow, uniseriate, testaceous, mostly biseriate, triseriate in widest part, the 
areolae rather large; discoidal area almost reaching middle of elytra, rather 
widely reticulate, with five areolae in widest part, narrowed towards base, 
widest near apex, there with the outer margin bowed outwardly and with a 
distinctly raised, brown.sh black point on the boundary, the inner margin 
distinctly curved; areolae hyaline, the nervelets of discoidal and basal portion 
of sutural areas blackish. 

Length, 2.12 mm.; width, .90 mm. 

Holotype (male) and allotype (female), Coimbatore, India, on Cortda sp., 
March 1, 19*20, collected by Dr. T. T. Eamakribhna Ayyar, in Drake collectiou. 
Paratypes, 4 specimens, taken with type, iii collections of M. C. Cherian and 
author. 


Hormi'idas vicarius Drake. 

Trayancore, South India, 6 examples, taken on Urena lohata L., by Mr. 
1C 0. Cherian. Heretofore known only from the Philippines. 
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*VOTES ON OUCCID.E (HOMOFTEltA UHYECHOTA) EliOM 
aOUTH IN1)L1.> 

BY 

Bao Sahib Dr. T. V. EAM.AKRJbHXA Aitar, b.a., pL.d., 

Late Govirnmcni Entomuhgiat, Agricultural Ilesearch Imtitute, 

Coimbatore. 

Introbuctiok. 

Brefeh datu on Ihe South Indian Coccidae collected since the 
publication of my previous papers® on these insects, are recorded 
in this paper. The material reported here comprises twenty-nine 
species distributed over seventeen genera. Six of these species 
are new to science and are being described by Green elsewhere. 
Seven well known species are being recorded for the first time 
from South India, 

1 am greatly indebted to Prof. E. E. Green, the well knowm 
authority on these insects, for his kind lielp and valuable sugges- 
tions. 


Systematic Account. 

Sub-family : DIASPIN^. 

Leacaspis riccffi Targ. 

This well known species is now recorded for the first time from South 
India. Numerous specimens were taken on an unknown plant at Hyderabad, 
Deccan. 

PimaspfsBiiirciiaf! Cockl. 

This species was originally described from West Africa, where it attacks 
tihe Oil palm. It is wcy common on Western G*hats in South India. Numer- 
ous ^admens were taken on the spikes of Piper nigrum along with another 
spedes P. aspielisirm Sign- at the Taliparamba pepper farm, flalabar. 

laitaaim Sign- 

Tbm ^ recorded m Pisas csflss few C!eylon, on 

Phi»m4t feote Oaksatta, m Citm$ from Bombay, on Carimk and sis^l betttp 
fttim Cbtobatore and apple stems from the Bhevardys. I recently collected 
this spemes m Aemaa ^Ihata from the Nilgiris. 

kmUdMm iaiwfad! Gheen. 

This common species is m important pest of Tamarindns indica Linn. I 
hm recently the Chalcid parasite Gompemlla tndica Bamakr.* from this 
aeaie at Cknmbatore. 

AspWites (Chcysonphalas) aarantii Mask. 

This was previously recorded on mulberry at Pusa and pomelo at 

This is also reported as a serious peet of oranges in California 


^ TMs piper wae need aft the Tw^ty-third Session of the Indian Soienoe 

C!isnfflfas0 at in 19S6w 

N(a. mn. Swj., sxvi, 62i-« (1919); 

iftie, m. Iw*,. «•#, Mo- Wfc. 78 (19«^- 

jSiffte. Ota . m. Mw., Xixn, p. 919 (1904). 
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and other important orange-growing countries. It is widely distributed in India 
and is ^own as an important pest of citrus plants. From South India 
the species was previously reported on guava, rose, morinda, jasmine, etc. 
I recently noted this species on oranges at Coimbatore and the Nilgiris. The 
species has not previously been reported on oranges from South India and 
it might prove an extremely dangerous pest. 

Aspidiotas (Pseudaonidia) tritobitifornils G^reen. 

Taken on guava at Coimbatore; this is the first record of this species on 
this plant. 

Lepldosaphis beckii New. 

This species was originally reported on pepper from Travancore and is now 
being recorded for the fu'st time on citrus plants from the Nilgiris. This is 
an important pest of citrus plants . 

Lepldosaphis hawaiiensis var, Indies Green. 

This variety was taken on the bark of Albi^zta at Coimbatore. 

Lepldosaphis corautus, sp. nov. (Green Ms.). 

Numerous specimens generally resembling L. pi peris Green were taken on 
leaves and vines of the betel vine, Piper hetle^ at Tirukulum, North Ai’cot Dis- 
trict. The specimens differ from those of L. ptperis in the short tubercular 
spine on either side of the head and Green has determined them as belonging 
to a new species, which he is describing under the name cornutus. 

Parlatorla proteus Curt, 

This species w'as previously reported on Cymhidium hicolor from Ceylon and 
on Vanda and other Orchids from Bangalore. I recently noted numerous 
specimens on Aerides hridleyanum in the Nilgiris. 

Parlatorla manglfers Marl. 

Noted on Commiphora herryi at Coimbatore. 

Paralatoria blanchardi Targ. 

This is the first record of this species from India. Originally reported on 
date palm from West Africa, it is being recorded on the same plant from 
Hyderabad, Deccan. 


Sub-family: LECAKHN^. 

Ceronema kcebeli Green. 

This species was previously reported on Sapium sehiferum and Pithecolo^ 
hium from Ceylon and is being recorded for the first time from South India. 
Numerous specimens w^ere taken on Ccesalpinia sp. at Coimbatore. 

Palvlaarla darantae Tak. (?) 

This species is closely related to P. psidii Green. Nuracroub specimens 
were taken on Amaranthus sp. at Coimbatore. 

Pulvinarfa maxima Green. 

Since the publieaticm of my previous paper^ on this species the following 
parasites have been bred from specimens taken on Melia at Coimbatore: 
aeylonmsis (Hjow.), Eficyrius flavus How. and Perrisopterus sp. 

Pnhrlittaria p^dH Green^ 

The following Ghalcid parasites '^^ere recently bred by me from ^oecimens 
of this spejeies taken ai Oohnba^iore: Enoyrtm hotinskyi (Full.), Adehnqfrias 
ehioTidspiai^ (How.}» myUlmpidis Le Baron and a sp^es of Goceo^ 

phagus. 

LecanlM marsaplale Green. 

This species was preiviously reported on pepper, Pothos and Anona from 
Ceylon. Ntimerons spedmeais attadring pepper were recently recei-ved from 
Coorg. 


Bamakrishna Ayyar, Mem. Dept. Agric. Ind.^ Ent, Ser.,. viii, p. 30 
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Lecanittm iatioixG*cuIuii! Green. 

This species was taken on Anacardiuni occidental e Lmn. in Malabar. 

Aclerda japonica mr. inermis Green. 

Niiuierous specimens of this species were taken on the leaf-sheath of sugar- 
cane at Anakapalle, Godavari Distiict, along with Pseudococcus {Tnonymus) 
saccJiari Cockl. 


Sub-family: ASTEBOLECANIIK.$l. 

Cerococcus raniakrishode sp. nov. {Green Ms.). 

This new' species is related to C. ovoides Cockl., from which it is distin- 
guished mainly by its larger size. Specimens of this species were taken on 
rootlets of Ficus sp. at Coimbatore. 


Sub-family : DACTYLOPIIN.®. 

Psetidococciis (Ferrisia) virgatas Cockl. 

This species is common on Dohchos lahlah at Coimbatore and Malabar. 

Trionyfflus sacchari (Cockl). 

This wrell known species is a rather serious pest in almost all sugar-cane 
growing countries. It has also been noted on paddy from South India. Attacks 
of this species on the roots and leaf-sheaths of sugar-cane and sorghum recently 
came under my notice at Anakapalle. My remarks in my previous paper^ on 
the soorai disease of the paddy plant do not really refer to this species, 
but to the following species. 

Ripersla oryzs Green. , 

This species is the cause of the common Soorai disease of the paddy plant 
in the Tanjore delta. It has recently been found in Malabar also. Besides 
the paddy plant, the species attacks numerous other species of grasses including 
the ragi, Eleusine coracana. 

PseadanfoBina rigida, sp. nov. (Green Ms.). 

This sp^es was taken on the grass Iseilema laxum Hack, at Samalkota, 
Godavari District. 

PseadaatoBina imperata, sp. nov. (Green Ms.).' 

On the grass Imperata arundinacea at Anakapalle. 

AstaBlna zoaata Green. 

This is the first record of this species from India. Taken on bamboo at 
Coambatore. 

icarya Green. 

In 1896, this species was reporte'd on the common shrub of the sand dunes, 
Sphdfex sqmrrosu$ Linn, from the Coromandel Coast of the Madras Presi- 
toicy. It has recently been* reported on the same plant from the West Coast 
also. 

kerya p^rdtasi Mask. 

This serkms exotic pest found its way into India somewhere about the 
years 1908 and 1929 and was first reported on wattles (Acacia) from the 
Nilgiiis. 1 have recently noted the species on a few other plants, including 
Citrus wm about Coonoor, Hilgiris. The rapid multiplication of the species 
to have been somewhat checked by the introduced lady-bird, Novius 
which is predaceous on it. The species does not as yet appear to 
have found its way to the plains. 


» Bmakristea Ayy«r, Ball, imp, Cmndl Agric. Res. Ind., Pusa, Ko. 197 
p. §9 { 1190 ^ 
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A PBELIMmAEY SUBVEY OF THE ALOAL FLOBA OF 
HYDEBABAD (DECCAN). 

Part I. Myxophyce© 

BY 

M. Ohousubdin, m.sc. (Alig.) 

(With two plales). 

The study of the xAlgal Flora of Hyderabad State has been taken up 
recently. The State with its varying ecological conditions deserves an extensive 
investigation, and the results are sure to be of general interest. The scope for 
research on the Fresh- water Algae of the Nizam’s Dominions is fa-cilitated by 
the existence of more than 18,000 natural and artificial tanks, which are the 

chief supply for irrigation and drinking purposes throughout the State. In 

connection with my w^ork on the ‘Distribution of the Diatoms in the Nizam’s 
Dominions’, to be published elsewhere, material of other fresh- water algae was 
also collected and preserved during the last twn years and is now to be 

described briefly. For the present I consider the commonly distributed forms, 
which are met with and reported from other parts of India also; but as this 
is the first record from the Dominions, it may be of some interest. Owing to 
lack of full literature only common types have been dealt with, but ‘ an 

extensive study of the material collected is in progress and will be published in 
due course. 


Unicellular and Colonial Forms. 

Cells or colonies free floating or forming a gelatinous stratum. Beproductiou 
by simple cell division. . . Family; Chbooccoccrae. 

Cells globose with firm, thick membrane, solitary and free floating (Pig. i, 
pi. I). Chfoococcus giganteus West. 

Cells sohtary, free floating with colourless sheaths (Fig. 2, pi. I)- 
0. turgidus (Eutz) Nag. 

Collections from Husain Sugar and Mir Alam tanks show' a fair number 
of both the species. 

Cells spherical, adhering in groups of four and arranged in row^s to form 
flat rectangular colonies. Abundant (Fig. 3, pi. I), Mensmopedia elegans A. 
Braum. 

Colony spherical, sheaths colourless, indistinctly lamellose cells spherical 
ot angular by mutual pressure, blue-green — from Husain Sagar (Fig, 4, pi. I). 

Gloeocapsa aeruginosa (Carmich) Eutz. 

Colonies at first spherical, later irregular in shape. Cells spherical, numer- 
ous, blue-green or brown. Common (Fig. 5, pi. I). ClatJiracystis aeruginosa 
(Eutz) Henfery. 

Cells embedded in a gelatinous matrix to form spherical colonies. Cells 
globose, contents granular, blue-green (Fig. 6, pi. I)« Aphanoeapsa gtevillei 
(Hass) Babenhorst, * 


Pn,AMENTous Forms. 

(A) The trichomes consist of a single uniform row of cells, not branched, 
heterocysts absent. Enclosed in more or less gelatinous sheaths of variable 
size. Family : Oscillatoriaceae. 

Trichomes not more than one in a sheath, filaments unbranched. Sub-family: 

Lynobyeae. 

Trichome naiTOw, twristed into a regular spiral, the coils apart (Fig. 7, pL I). 
Spirulina major Eutz. Trichomes relatively wide, coils closely arranged (Fig. 
By pi. !)• S. turfosa Cram, 
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Trichomes of both the species are often obserred in the collections mixed 
with other forms, but almost pure material of S. turf os a with a fair proportion 
of S. major was found in a httle pool near Isolation Hospital, University Road. 

Tnchomes free or interwoven to form a thin substratum, cells cylindrical, 
without conspicuous sheaths, with oscillating movements. Oscillatoeia Vaucher. 

(1) Filaments long, straight with obtusely rounded apex, slightly con- 
stricted at the joints, cell contents granular olive green or brown (Fig. 1, 
pi. H). OsciUatoria limosa Ag. 

(2) Filament long, straight or curved, cells about 1/6 in length then 
wide, apical cell slightly capitate, cell contents granular, dark green to bluish 
gray (Fig. 2, pi. 11)- 0. princeps Vaiich. 

(3) Filament long, straight with rounded apex, constricted at the joints, 
cells less than ^ as long as broad, pale bluish-green, mixed with other fila- 
mentous algae (Fig. 3, pi. lU- 0. tenuis Ag. 

Filaments not showing oscillating movements wdth conspicuous, firm sheaths, 
free floating or forming an expanded substratum. Ltxgbya C. Agradh, 

(1) Filaments flexuous forming intricate masses, dark blue-green, sheath 
thin, hyaline, cells almost quadrate, not constricted, apical cell round not 
capitate. Common (Fig. 9, pi. I). Lynghya aerugineo-caerulea Kutz. 

(2) Filaments long, sheaths coated with iron-hydroxide, cells quadrate. L. 
odhracea Kutz. 

Common in the River Moosi. 

(B) Filaments simple, unbranched, heterocysts present, free floating or em- 

bedded in gelatinous masses, sheaths unconspiciioiis and confluent. Cells 
generally torulose in a single row. Family : Nostocaceae. 

Colonies spherical, later on irregular filaments irregularly mterwoven and 
contorted. Cells globular or barrel shaped, with intercalary heterocysts. Colonies 
forming yellowish-brown gelatinous masses in the River Moosi and adjacent 
ponds (Fig. 10, pi. I). Nostoc commune Vaucher. 

Filament single, free floating, wound in spirals, cells almost spherical, 
heterocysts a little larger than the vegetative cell. Stray filaments met with 
in a collection made from a small pond near Umdasagar (Fig. 6, pi. II). Aria- 
haena spiroides Relb. 

Filament single, free, vegetative cells cylindrical, usually longer than the 
^ameter, heteroeyst terminal, spore oval, big, next to the heterocyst. Rare 
in the River Moosi and Mir Alam Tank (Fig. 7, pi. II). Gylindrospermum 
stagnate Bom et Flah. 

(C) Filaments in a firm sheath with intercalary heterocysts, filament with 

false branching. Family: Scytonemataoeab. 

Branches arising generally in pairs, cells abont twice as long as broad, 
apcal cell rounded, heterocysts intercalary, abundant on the banks of Mir 
iiam amd Husain Sagar tank (Fig. 4, a, b, c, pi. 21). Seytonema mirahile 
l!hurst. 

Braudiea arising as a rule singly, arising from the main filament beneath 
a h^erocyst, beierocyst intercalary shorter than the vegetative cells (Fig. 5, 
125. sp. 
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INDIAN SCIENCE ABSTEACTS (Being an Annotated Bibliography of 
Science in India). Published by the National Institute of Sciences of India; 
July 1936; Calcutta. Price, Es. 7-8. 

‘Originally the publication was intended to include abstracts of all scientific 
papers published in India, but at a later date the Council decided also to 
include abstracts of all papers published abroad on work done in India or 
based on Indian material’ 

An ambitious programme, indeed; and one which for the present has only 
resulted in the production of a costly publication in which the sins of omission 
are many and the sins of commission not a few. 

The intention, nevertheless, deserves praise; and the get-up is excellent. 

J. E. C. 



OBITUAEY. 


HEEBEET MUSGEAYE PHIPSON. 

(1850—1936). 

The son of Mr. T. W. Phipson, Q.C., of Lincoln’s Inn, born 
1850, educated at Clifton. Went out to India first in 1878 as a 
partner in J. A. Eorbes & Co., East India Merchants. Established 
the firm of Phipson & Co., Wine Merchants, in 1883. Married Dr. 
Edith Pechev, M.n., head physician of the Cama Hospital for 
Women and Children in 1899. Left India in 1906. Died in Lon- 
don on Tuesday, 7th of August 1936, at the age of 86. 

Few Europeans in the Western Presidency, miconnected with 
its government and administration, have a better claim to grateful 
memory than Mr. H. M. Phipson and he undoubtedly left this 
Presidency the richer for his association with it. 

The Bombay Natural History Society to whose growth and 
development he so greatlj' contributed and the Pechey Phipson 
Sanitarium for Women and Children at Nasik remain as memorials 
to his life and work in India. 

It is fitting that this Journal should firstly commemorate Mr. 
Phipson ’s work for the Society. He was in England when the 
eight original founders of the Society met at the Victoria and 
Albert Museum, Bombay, on the 15th September 1883. He joined 
the Society on his return from England in the same year, and in 
January 1884, offered a room in his offices at 18, Forbes Street, 
as a more central place for the Society’s meetings and for keeping 
its collections. The removal of the Society’s ofhces to a central 
situation in the city and Phipson ’s enthusiastic association with it 
gave an astonishing impulse to its growth. The need for finding 
better accommodation for its rapidly increasing collections soon 
becoming urgent, Phipson again provided the smufen by oflEeimg 
the Society part of the larger premises he had acquired at 6, Apollo 
Street, to which the Society’s collections were transferred in 1886 
and where its offices still remain. Phipson ’s interest in Natural 
History and his zeal for the Society were contagious. He interested 
his numerous friends in the Society’s work and imparted his devo- 
tion to the young men who came out to India to assist him in his 
business. His advice to the young European in India was 'develop 
u hobby’ and to him there was no finer hobby than Natural His- 
tory. Thus commenced and thus was continued the long asso- 
cklion of the Society with the Company which bears Mr. Phipson ’s 
mame. His succ^iscsps in bu^ess took over his post of Honorary 
Secretary and Edited <d the Jmmal and have each in their time 
made their conkibution to the Society’s progress. 

From March 1886 when he took over the office of Honorary 
Secretary from E, H. Aitken, more familiarly known for his books 
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as ‘EHA’, to April 1906 when he left India, Phipson was the heart 
and soul of the Society. Originating and directing its early activi- 
ties he brought it to vigorous maturity. Through these twenty 
years he edited the Society's Journal — ^for a year in collaboration 
with Eobert Sterndale, then as sole editor for fifteen years and 
finally in collaboration with Mr. W. S. Millard his immediate 
successor in office. 

His business and his management of the Society's affairs left 
Phipson little time for contributing in print the wide knowledge he 
had acquired of Indian Natural History. His favourite branch was 
Snakes. His rare contributions to the Journal centre round this 
subject, and among the notes he published is a paper on the 
Snakes of the Bombay Presidency. 

Phipson directed his energies to increasing the influence and 
usefulness of the Society to Zoologists and laymen and to the 
building up of its collection. So intimately is his name associated 
with the work that even today the Society’s rooms at 6, Apollo 
Street, are often referred to as ' Phipson ’s Museum’, In his day 
Phipson was its presiding genius. He welcomed visitors gi’eat and 
small and taking them round the collections would treat them 
to a wealth of interesting facts and anecdotes di*awn from the 
wide fund of his knowledge and experience. He was charming: 
alw'ays interesting and ever ready with shrew^d and amusing com- 
ment. In the early days of the Society various animals, birds 
and reptiles were kept alive in the Museum. Amongst these was 
a cobra with which Phipson w’as on familiar terms. He once turned 
this cobra out of its blanket and patted its coils to make it sit up 
and expand its hood before some visitors. The cobra, probably 
startled, turned and struck at Phipson and bulled its fangs in one 
of his fingers. Phipson displayed his usual coolness in this dread- 
ful situation. His remedy was drastic. He went to the Society’s 
small laboratory adjoining the museum and applied some cyanide 
of potassium to the wound. Except for some swelling of the 
finger he fortunately escaped unharmed. 

The numerous offers of live animals wliich the Society w^as 
receiving gave Phipson the idea of establishing a Zoological Garden 
in Bombay, conducted and managed by the Society. \Yhat 
at first seemed a promising venture failed because the Municipality 
were unwilling to allows the use of the site selected by Phipson 
for the purpose. In his ambition to provide Bombay with a really 
fine Natural History Museum, Phipson had succeeded. He early 
foresaw the necessity for finding suitable and adequate accommo- 
dation for the rapidly growing collections of the Society and realised 
the useful part the Society could play in the establishment of 
such a museum. An opportunity of accomplishing his objective 
presented itself when in 1904 he was elected to serve on a Com- 
mittee appointed by Government to consider the question of a 
Public Museum and Library for Bombay. At the third meeting 
of this Committee, Phipson proposed that the Public Museum 
should take the form of three separate buildings, one for Art and 
Archaeology, the second for a Public Library and the third ^ 
Natural Science Museum, ^ 
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Mr. Phipson's proposals find realisation today in the Prince of 
Wales’ Museum, which is built on the site suggested by him and 
which now includes a main building for Art and Archaeology and 
a separate building for Natural History. It would have given 
Phipson much joy to read the report on Museums in India made 
at the Conference of the Museums Association held at Leeds this 
year in which the Natural History galleries of the Prince of Wales’ 
Museum, where the Society’s collections are now exhibited, are 
described as amongst the finest in the 'world. It is now proposed 
to name one of the splendid galleries of this museum after Phipson 
in memory of his association with the work of the Society. His 
name is also fittingly perpetuated by Zoologists, who named new 
discoveries after him. These include a new Sea Snake Hydrophis 
phipsoni {Distira cyanocincta) described by Murray {J.B.N.H.8., 
vol. ii, p. 32) and a nevr earth snake Silyhura phipsoni 
described by Mason, A.M.N.H, (6), i, 184. In his preface to 
the Volume on Arachnida in the Fauna of British India Series, 
Poeock, the author, acknowledges his indebtedness to Phipson 
whose influence and energy in obtaining a collection of over a 
l.CKX) scorpions from all parts of India provided the basis for his 
study. Phipson ’s association with the work is perpetuated in the 
various Arachnids Poeock named after him. These include a new 
scorpion Isometrus phipsoni (Poeock, J.B.N.H.8,, vol. hi, p. 244), 
a new Whip scorpion Phrynicus phipsoni (Poeock, Fauna of British 
India, Arachnida, p. 127) and a new Galeod spider named Bhagodes 
phipsoni (Poeock, J.B.N.H.S,, vol. ix, p, 448). Though the 
Society’s Mammal Survey of India, Burma and Ceylon was taken 
up long after Mr. Phipson ’s departure from India, Oldfield Thomas, 
who described many of the new species discovered by the Smvey, 
named a beautiful Hying Squirrel in honour of Mr. Phipson ‘to 
whose initiative and enthusiasm the Society owes so much of its 
pros^rity and to whose ready help most Indian Zoologists have at 
various times been greatly indebted’. Few men have striven more 
earnestly, more continuously to advance a purely unselfish cause 
and few have laboured for the advancement of Science and for 
the general good in a more self-e2acing and unobtrusive spirit, 
Phipson was always ready to help anyone, and, as one Wend 
with whom he lived said: — ‘He monopolized the self-denial of 
the whole house I ’ This was the key to the character of the man 
and to his life of service. He was for many years the Honorary 
Sweteiy of the Bombay Branch of the Countess of Dufferin’s 
m 1885 and 1887 organised two fancy fair fetes which 
.^i^lantial sum to the fund, when the late Lady Eeay 
of the Bombay Branch. Among other activities 
the name of Phipson and his wife is 
^initarium for Women and Children at Nasik, 
founded by them to enable poor 
'recuperate in the bracing air 
it' DOW consists of twenty-one 
It is open to all 'com- 



MISCELLANEOUS NOTES. 


I— ASSOCMTION BETWEEN A LEOPAEB AND A TIGRESS. 

I had the good fortune of witnessing a very strange association 
between a large leopard and a full-grown tigress. Aii instance of 
animal companionship which is surely given to very few sportsmen 
to see. 

I was invited by my maternal uncle, His Highness the Nawab 
Sahib of Tonk, to a tiger shoot in one of his very large detached 
territories in Central India known as Seronj. The Yindhya Eange 
runs through the heart of this pargana, and the scene of occurrence 
lay in one of its very lovely reserved forests called Samalkheri. 
The stoiy related by the shikaris was that in these forests there 
was a large leopard which always killed the bait, and that a tigress 
waited and took part in eating the kill. The story sounded im- 
probable. To discover what truth there was in it I obtained per- 
mission from His Highness to try and bag both the tigress and 
her supposed mate the leopard. 

On the night of the 26th of March, 1936, I sat up to watch. A 
young buffalo was tied out as a bait. The sun had hardly set 
when I heard the ‘sawing’ of the leopard and the long drawn 
moan of the tigress. It seemed as if both were in the same 
place. A little later a sambhur belled and langoors began to 
swear as the felines passed beneath them. All was again quiet, 
and not till the sun had set and it w’as fairly dark did I hear 
the bait jump up and try to break loose. The next instant from 
the thick bushes like a streak of lightning the leopard sprang 
upon the bait and a struggle ensued. The leopard being a very 
large one was capable of mastering and killing the buffalo. All 
the time the tigress sat in the open watching her mate kill the 
bait. When all was over both sat side by side and devoured the 
kill. I was terribly excited at this sight; and with the greatest 
difficulty refrained from fixing. I made up my mind to see 
whether this extraordinary performance w^ould be repeated and to 
give myself another opportunity of watching it. The next day 
another bait was tied out but no kill took place. The follow^ing 
morning it was observed that the leopard and tigress had both 
passed close to the bait but did noi> kill. I was afraid that both 
had left the locality, and that I had also missed the chance of 
shooting a couple of such fine animals. The subsequent evening 
I sat up again, and exactly the same thing occurred. The leopard 
killed and the tigress, who took no part in the killing, shared the 
meal. Again I did not shoot. They kiUed every second night, 
and, in preparation for the next kill, I had a larger bait tied out 
to see as to whether the leopard would attack it or leave it to 
the tigress to kill. The leopard hesitated a bit this time bht 
launched the attack as usual. The bait drove off the leopard^r 
The attack was repeated with renewed vigour and this thyiA jfce 
leopard got home, but the buffalp in figtindering and 
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managed to fiing off its assailant. Seeing her mate incapable of 
mastering it, the tigress attacked and killed the bait. Both again 
on the Mendhest of terms devoured the kill. I left them in peace 
and retui'ned home after they had left the kill. I sought an 
explanation of this strange association as to why this particular 
leopard and tigress lived in such intimacy. The only feasible thing 
that I could think of was that the leopard was a hybrid. This 
theory proved to be wrong as the leopard after being shot proved 
to be nothing more than a leopard of exceptional size. The next 
day I made up my mind to have a beat, and His Highness very 
kindly let me have the best machan. The beat began and very 
soon the tigress appeared. She tried to escape by a side nullah, 
but was turned by a stop. She came to vithin sixty yards of my 
machan when I fired hitting her just behind the shoulder. She 
gave a bound but fell dead to a bullet from my *375 Holland and 
Holland magnum rifle. A few minutes later the leopard appeared, 
and when quite close was shot by my brother-in-law, His Highness 
the Nawab of Baoni. The tigress measured 8 ft. in. and the 
leopard 7 ft. 10^ in. between pegs. 

Thus ended a very extraordinary and strange friendship between 
a tigress and a leopard. Both animals were in the soundest con- 
dition and no signs of any kind of previous crippling wounds were 
found on either of them. 

Punjab. IFTIKHAB ALI KHAN, 

Jitly 3, 1936. Heir Apparent of Malerliotla State. 

[It is difficult to explain the curious association betw^een 
this leopard and tigress — except to suggest that it may be an 
instance of mating between the two animals. When the two 
species occupy the same territory, normally, there is acute rivalry 
between panthers ismd tigers on the question of food and there 
are mtoeroip instancy of panthers being killed by tigers in dis- 
pules' instance a t^mplete understand- 

not mh in the 

Ml 

by the sexual ur^ which 'draws 
Into s^soeiation — ^temporary or permanent and 
i In the present instance may have drawn together two 

though allied species. Under conditions of captivity the 
gi^snl mts, lions, tigers, leopards and jaguar have frequently inter- 
We have instances of lions and tigers interbreeding — the 
rm)6l recent being the ‘Liger’ a cross between a lion and tiger 
which the Society was instrumental in sending some years ago to 
liC^Eidoii Zoo^ In 1912* we sent a skin of a hybrid lion-leopard 
to the M^^nm-r'the imult of the mating of a large male 

Kholapur Zoo. A male lion is also 
with a female, which itself was 
a em&B belwoif k fagis^ a leop^ard. Opportunities for such 
interbreeding ijB^er haiural <!^^tkaas must be rare but the note 
pnder discussion &eir possibiHly.^Ens,] 
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II.— CURIOUS COMPAXiOXSHIP BETWEEX PAXTHEE 
AXD WILD BOAE. 

I wonder wlietlier vou tu* any inemLer is interested in or can 
explain the tuilowiny incidents, which hax)pened near the Gir 
jungle in Junagadli. The tacts are gi\en tu me by a ver\ know- 
ledgeable local expert in 2 )aiithers, Mr. Sequeira. 

He had hhahar ot a panther, and went alter it. The first day 
a male panther, a teuiale and a- halt-grown cub were mtirked down 
in a nullah. He saw them lying under a banyan tree, and three 
boars weie hing with them, about or lo tt. away. The panthers 
did not come tc» the kill so theA liad a beat. The male jianther 
aol i,ut from the ^ide ot the nullah; the teniale and cub and 
flit tln'( e hoarfi the guns. 

Xext da\, the 2 >‘i^tthers, male and female, w'ere again found 
in a bush, and the three boars again were lying near them. The 
cub w’as not seen. In the beat, the male 2 ainlher was shot; the 
female and the three boars again ran, past the guns — up the 
nullah. 

On the third day, the female and cub w'ere lying at the mouth 
of a cave, with the three boars lying round them. As the temale 
w’as big wdth young, she W’as not shot; but one of the boars was 
shot instead. 

To me it would be interesting to know’ w’hether any other cases 
of such companionship are knowm. 

c/o Lloyd’s Bank, J. MONTExlTH, 

6 Pall Mall, Loxdox, S.W. 1. lo.s. {Retd.), 

April 12, 1936. 

[A German scientist, P. Degener has endeavoured to classify 
all the foi’ms of association in the Animal Kingdom. With truly 
German thoroughness he distinguishes 92 difcrent categories of 
association, some of which border on the humorous, such as the 
‘association’ of animals fleeing before a forest or prairie fire. To 
each type of association he has given names of truly German pond- 
erosity 'Heterosymphagopaedum’ and ‘Ainphoteros;sTihesmium’ are 
tw’o of his better efforts. His 92 categories can be summed up 
into two grou 2 ')s: one in wdiich the association is accidental and 
of no intiinsic value to the associates, and the other in wEich 
the association is of some benefit. The need for food and shelter 
brings into close companionship individuals of unrelated species 
sometimes to their mutual benefit, but more often to the gain of 
one at the expense of another. As often as not, one creature 
takes advantage of another either without troubling the host over 
much or definitely harming it. Those that are harmful are 
true parasites, the others are generally regarded as commensals 
(i.e. feeders at the same table). More often than not one of the 
commensals, generally, if not invariably the smaller partner, merely 
robs its larger companion of some of the food the latter has 
gathered. Sambhar and clieetal are frequently seen with mon- 
keys. They follow’ monkeys to pick up the fruits they scatter 
from the trees on wdiich they are feeding. In the note und^r 
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discussion, the companionship of the boars with the panther has 
possibly a similar explanation, these boars were probably in the 
habit of following the panthers and feeding on the remains of 
their kills. That wild boars feed occasionally on kills is sup- 
ported by an incident recorded by Lt. Fitz Gibbon (Journal, 
;sxi, 237). ^Tien sitting up over a goat which was killed in his 
presence by a panther he saw^ another animal w^^alk up to the 
kill and stand about a yard from it looking on. He shot the 
intruder w'hioh turned out to be a big wild boar. He states that 
the boar was in no way discouraged by the presence of the panther 
and the panther took not the slightest notice of the boar and 
never paused in its eating even though the boar stood quite close 
to it. — ^E ds.] 

m.— NUMBEE OE CUBS IN A TIGEESS LITTEE. 

I would like to bring the following to your notice and if you 
consider it interesting enough, to pubhsh it in your next issue 
of the magazine. 

His Excellency w^as shooting in the Yellapur jungles in the 
Kanara Division in the month of May. The shoot w^as run by 
the Chief Conservator of Forests (Mr. Gilbert) and the Conser- 
vator, Southern Eange (Mr. Hiley). There had been a kill and a 
beat had been arranged in the Marikari (Magod) jungle. One 
animal came out to His Excellency's maohan and was shot by 
him, there was no other sign of any other tiger in the beat. The 
one which was killed was a very fine specimen of a female measur- 
ing 8 ft. 9 in. between pegs, height at shoulder 3 ft. 6 in. After 
she had been skinned five foetuses were found inside the tigress. 
They were all very well marked and looked healthy, there being 
three males and two females. From the size of the cubs and 
the tigress not having any milk in her teats, it was judged that 
the cubs would not have been bom for another three weeks. As 
the period ol g^tation is supposed to be fifteen weeks, the tigress 
must I44ye dcaw iulo se$^on about the end of January. Mr. 

i% Central India, 

tla; vrhfelt* m mmj as seven ioetuses’ ware ' foun4 ^In 
I asked both the Chief Conservator and the Conservator 
H they iiad .ever heard of or seen a similar case of five foetuses 
mey replied in the negative, I have seen 56 tigers killed and 
this is the &st time I have ever seen more than four. 

I should be grateful if you will let me know of any authentic 
case of this numb^ or above. The date on which the tigress was 
shot was the iOth May 1986. 

Qmwmms^ Honss, C. G. TOOGOOD, 

hi,-Goh, Military Secretary, 

; in Journal of tigers with 

Sra young, loiete® stage or as cubs. They indiude 
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a tigress shot by Capt W. St. J. Eichardson {JournaU v, 91) 
and two shot by W. Forsyth (xx, 1148). J. B, Mercer Adams 
mentions a Karen in Burma taking five cubs from the same lair 
(x, 515) and E. C. Morris recorded the killing of a tigress with 
five cubs (xxxi, 810 ). — ^Eds.] 


lY.— EATELS AND GOEPSES. 

I would like to make a few comments on the letters that have 
been recently published on this subject in the Jountal. 

Firstly, I would appeal to Mr. Dunbar Brander to bear in mind 
that the object of this discussion is to discover more about the 
life history of these most interesting and little-known animals. 
It is not a battle in personahties. I therefore will refrain from 
making more than a very few comments on his letter published in 
the last number of the Journal, My oSence in his eyes is that 
I wrote in one of my books that the evidence on which he based 
his statement that the name of ‘grave-digger’ is ‘thoroughly earned’ 
appeared to me to be weak. This is the only point in his book 
on which I disagreed with him. After all, Mr. Dunbar Brander 
himself disagrees in his own book with many statements made by 
Mr. Lyddeker. I admit that he has now supplemented the evi- 
dence given in his book with - further evidence, which I will 
comment on later. I regret that I judged what he wrote in his 
book on the evidence that he published in his book, because that 
was all he gave at that time. His actual words were ‘One of 
their names “The grave digger” is thoroughly earned as I have 
known them exhume a (single) corpse'. In subsequent correspon- 
dence he has produced further evidence and has stated that this 
is ‘some of the evidence' at his disposal. I can only reply that 
if he had originally published this other evidence in his book the 
present somewhat laeated controversy would never have arisen. 

Mr. Dunbar Brander asks me to state what personal experience 
I have of ratels. I admit that I have not anywhere near so much 
as I should like to have. I have three times come across them 
personally in the jungles, on two of which occasions they were 
entirely undistmbed. I have made a special study of their tracks, 
which I have followed for many miles. I have made personal 
enquiries from many Indians on the subject. I have made a special 
search in the scanty literature concerning ratels. I have taken 
some twenty to thirty flashlight photographs of ratels, and I have 
spent many hours hunting unsuccessfully for their homes. I do 
not know how many times Mr, Dunbar Brander has personally 
encounteed undisturbed ratels, but he states in his book that he 
*once saw one come out in a beat’ and ‘frequently discovered 
them through his dogs’. From this, one inference is that he has 
never seen an undisturbed ratel. 

My observations on the ratel’s courage were based largely on 
wide reading (including Mr. Dunbar Brander’s hx>k), but one of 
the ratels I have personally encountered — ^it was walHng along a, 
jungle path eatiy in the evening — attacked my dog with 
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courage and ferocity that I was forced to shoot the ratel to save 
the dog. 

Mr. Dunbar Brander still fails to appreciate the point of my 
argument. I stated that it had not been proved that the exhum- 
ing of corpses was a definite habit of ratels. A habit is a charac- 
teristic common to the species as a whole. Mr. Dunbar Brander 
admits that ratels living in jungles like N. Kheri have no o]Dpor- 
tunity of exhuming corpses. In that case, if exhuming corpses 
be a regular habit of these creatures, why are they so common 
in such jungles? There is plenty of cultivated country largely 
inhabited by Mohamedans available for them to the south of these 
forests. From this fact it is surely a reasonable inference that 
many ratels can, and do, manage perfectly well without exhuming 
corpses. 

I wiE now summarise the evidence that has been forthcoming 
since I appealed to readers of the Journal to send in any observa- 
tions they may have made on the subject of exhuming corpses. 
We have at present: — 

Mr. Dimbar Brander — Two cases {circumstantial evidence). 
One case was where ratels regularly excavated in a graveyard. 

Mr. CliSord Hurst — One case (circumstantial e^ndence). 


Lt.-Col. Toogood — One case (direct observation). 

In addition to this Lt.-Col. Toogood gives two cases of ratels 
visiting carcases of animals, to which I can add two more cases 
of ratels visiting tiger kills, in one of which I took an indifferent 
photograph. 

We have therefore fom cases of ratels exhuming corpses, one 
case of ratels living in a graveyard, and four cases of ratels 
visiting kills. This doesn't seem very much evidence for the 
length and breadth of India. Unless more evidence is forth- 
coming I therefore still hold that this evidence is insufficient to 
support the charge of the name of 'grave digger' being ‘thoroughly 
earned', as contended by Mr. Dunbar Brander, although of course 
ratels or those that live near graveyards naturally may 
sujpport of my contention I would point out that I 
acro^ at le^ eases of sloth 

1 1^# .of anoth^- case fc which a Hipaa- 
paiiumod a 'mm&m near 

m far produced, the name of ‘gra^e diggbr* 
fat Idle ratal is “thoroughly ^med’ we might equally well apply 


the name to bears. Tigers are known to climb trees in the 


My^re Koo, and one or two other cases of tigers climbing trees 
h^ve been recorded*^ Would Mr. Dunbar Brander like to suggest 
that tree-climbing is a habit of tigers — or that, because some 
human beings eat human flesh, the name of ‘cannibal' for the 


hiHBan race generally is Justified? 


In connection with ratels I was very interested to read in Mr. 
Hiwsi's tetter that he had several times seen ratels at 
|>^l^ from the headlights of a motor car. In North 
Fkrostt' divisions, where ratels are very com- 
travel at night, I know of no case 
whaie tma hifr^ccd&red^ and tte r^son has alw’ays been a mysfce3^ 
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to mej as ratels’ tracks can be seen on almost every motor road 
in the mornings in the hot weather. I deduced that the hearing 
of ratels must be so acute that they hear cars coming and slip ofi 
the road too quickly to be seen, but evidently this must be a 
WTong deduction. Perhaps Mr. Clifford Hurst possesses an ex- 
ceptionally silent car or extra powerful headlights? 

Almora, U.P. F. W. CHAMPIO^^, 

July 2, 1936. i.f.s. 


V.— RATELS AND CORPSES. 

Nearly thirty years ago now I was in charge of the Hoshanga- 
bad Division. It was one of these years of scarcity, not amount- 
ing to Famine, and I succeeded for the most part in staving off a 
Gazette Notification of condition of ‘Famine’ consequent to which 
all sorts of things happened. 

As is usual under these conditions, mortality was very high, 
and a wave of cholera passed through the forest villages under my 
control. I was camped in a village in the extreme western 
borders of the District, just after this wave had passed. 

The Range Officer was one Bhote, a Parsee, a man of great 
ability who later on had to leave British Service, and was, I believe, 
eventually employed in Gwalior. 

He informed me that there was a man in the village who 
'Had risen from the Dead\ He had! And what is more, he be- 
lieved it ' himself, along with all the surrounding population. I 
interviewed the old man — ^a Korku. What had happened was 
this. He had apparently passed out. As interments at the time 
were daily occurrences these were executed in a perfunctory 
manner:, the usual heap of stones was dispensed with. 

The old man informed me that whilst he w^as dead he remem- 
bered nothing, but that he remembered sitting up, and that he 
was covered with earth, and that he was looking into the face 
of a hyaena, to whom he said ‘Hut JaoM He could hardly have 
said less! He then crawled back into the village, arriving with 
daylight. 

In those days Korku huts were contained under one continuous 
roof running east and west with 'main street^ bet-ween the two 
rows. On his arrival, most of the village did a rapid exit out of 
the other end of the street. 

These undeniable facts intrigued me, so I visited the spot 
where he had been interred, and came across some 16 to 20 
graves of quite recent origin. Most of the corpses had been 
partially or wholly uncovered. This was the work of two hyaenas, 
five jackals and two ratels. The two first had left evidence as 
having been at some or other of the corpses: the ratels had 
been associated with all of them. The castings of a burrowing 
animal are individual to the species and unmistakable: it wte 
obvious that the ratels had been the chief excavators. 1 hM- 
somewhat similar evidence in the Jabalpur and Mandia 
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diiring the , famine of 1900. I had. also collected ratels in the 
Seoni District. As I iiad never been so far west as I then was, 
I expressed a desii’e to make contact with these ratels, and was 
shown theii* earth that same afternoon. The dog has not yet 
been .born that can draw' a ratel. fi’om its earth; however one 
emerged about 9 p.m. and was shot. The stomach only revealed 
vestiges of an insect diet. I feel sure that now^ this subject has 
the attention of your . readers, much evidence of a similar nature- 
will be recoileoted, or observed in future. In the original evidence 
which I gave I refrained from quoting cases in which the 'ratel 
w'as associated with other animals, as such evidence must always 
be less convincing to others, although it is quite' conclusive to 
the trained observer on the «pot. 

Iw Bank, Bishop Mill, 

EiiOiN, Scotland. A. A. DUNBAE BEANDEE. . 

June 26, 1986. 


VI.— DO POECUPINES SHOOT THEIE QUILLS? 

Dr. W. St. J. Davis has sent us the following extract from the 
Statesman, 1st August 1936: — 

' ‘Many observers and watchers, natural historians and whai 
not, have asserted that the popular idea that the porcupine has 
the power to shoot out its quOls ,at its enemies is nonsense. Now 
there comes a letter from an authority whom you must consider 
conclusive when you learn at the end of this paragraph who he is. 
The writer says he has always been meaning to write to me on 
porcupines and their quills. It is time, he adds, that the question 
of ^shooting’ quills was finally settled and he proceeds to settle it. 
Some time, ago n Naga brou^t him a porcupine in a basket with 
a mesh — in fact a cage, rather than a, basket. As be, 

it showing it oS, a dc^ jumped up at it. This 
who gawe his , tail a powerful flick. 

* laiid did iiravel a Ipot h^- 

before they 1^ to &© I 

Si femn a of four or five feet, and. there fe hot 

Ihfe ^^hiest doubt that the quills were ‘propelled’ and did not 
^eaarely drop -.out. I .remember being glad my eye was not in the 
way^ seems ’to be as good evidence as it. is possible to get 

m to what ^actually happens. 

' ^SMb letter is fiom ' Kohima and is signed by no less a. person 
idr. Mills himself.’ 
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hog they be : armed with pricks they be both : but the Porkpen hath 
the longer sharp pointed quills, and those, when he stretcheth his 
skin, - he sendeth and shooteth from him* (viii, 125. Holland *s 
version). JBlian improves upon this by adding that "they often 
shoot them with so good an aim as to hurt their attackers’ (JSlian 
10). Marlowe, in Edward 11 (I. i, 37) alludes to this 
habit: — "Ay, ay, these words of his move me much as if a goose 
should play the porcupine and dart her plumes, thinking to pierce 
my breast’. Swift, in his Battle of Books, vurites: ‘Now’ it must 
be here understood that ink is the chief missive w’eapon of the 
learned, 'which is conveyed through a sort of engine called a quill. 
Infinite numbers of these are darted at the enemy by the valiant 
on each side, with equal skill and violence as if it were an engage- 
ment of porcupines’. For some reason or the other Buffon, the 
famous French natmalist, has got the credit of inventing or pro- 
mulgating the belief which, hke many such traditional beliefs, 
has grown much in the telling. So that it has been said that a 
porcupine can shoot his quills through planks of wood! \Vliat 
Bujffon actually said about the matter is that ‘the marvellous is 
pleasingly believed and increases in proportion to the number of 
hands through which it passes*. It is of course the erection of 
the spines and the occasional falling out of loose ones which has 
started the legend. Damaged or w^orn quills of porcupines quickly 
fall out and are replaced by a fresh crop. The finding of these 
discarded spines which are frequently picked up p<®sibiy contri- 
buted to the belief- In the instance quoted by ‘Kim’ -the explana- 
tion is that the porcupine’s struggles under capture and close 
confinement loosened some of the longer tail quiUs which were 
displaced in the action of erecting them under stress of excitement. 
The porcupine’s method of attack has been frequently described 
in the Journal (vide xxvi, 283, 1038, 1040 and xxix, 831); in two 
instances, from personal and pamful experience. In defence the 
animal presents its tail to the attacker, its bristling erect quills 
provide an efiecti-^e shield and barrier. In attack, it hurls itself 
backwards against its victim — ^the action is incredibly rapid, the 
resulting impact drives home the array of quills with great force. 
The armament of the tail consists of a small compact mass of 
short, solid and firm quills growing at the base of the spiae. These 
do most of the damage— the longer tail _ quills also come into 
play but being less firmly fixed’ are easily displaced and left 
^opib^dded in the victinqi- — Ebs*]', . 


' ^ ^ TH.— ABE HABIS-DNCLEAN ANIMALS? 

' Th^e is a very common idea among sportsmen in India tibat 
hares are ditty feeders, and, as such, are unfit for human food. ^ 
As one who lives most of his *life in the jungle and sometimes 
can get no oiher meat to eat but an occasional hare, I sboo^ 
Yecj mpch like to know whether it is really true or 
Indian hares are unfit for human food. After all it is not 
suggested in England that English hares are not good 
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To the best of my knowledge hares are purely herbivorous 
animals and never touch human excreta that they are sometimes 
accused of eating. Is it because they are sometimes found 
round jungle camps where human excreta is often only too much 
in evidence that this idea has arisen? Everyone knows that 
jungle fowl and black partridges in the United Provinces also tend 
to congregate round such jungle camps, but I have never yet 
heard it suggested that these birds are not fit for human food, 
although they certainly do rake among such excreta and they may 
or may not eat portions of it. 

The other theory is that Indian hares are not fit for human 
food because they harbour harmful intestinal worms that they 
are liable to pass on to human beings. Perhaps some medical 
member of the Society can inform us if it is a fact that eating 
Indian hares is liable to result in an attack of intestinal parasites? 

Many Porest Officers hke myself wo'uld like to know definitely 
if Indian hares are really fit for human beings to eat. I hope 
that this letter may result in others that will help to clear up 
this doubtful point. 

AnMORA, F. W. CHAMPION, 

United Provinces. i.f.s. 

July 2, 1936. 

[That hares may feed on excreta is not improbable. Many 
creatures which we consider 'clean', includi^ poultry, display this 
habit. Internal parasites confined to the intestines of such ani- 
mals are not usually transferred to human hosts — as intestines of 
poultry or hares do not usually form part of human diet. Danger 
arises when the parasite passes part of its life in the flesh or 
muscular tissues of the animal, as in the instance of the tape- 
worm. Here again, sufficient cooking of the flesh would destroy 
such and remove all danger of infection. The infection 

ocmsuming underdone meat — such as beef, pork, 
coding of which is insufficient to destroy para* 


irtn.— PMJUM&B BEHAVIOUR OF AN ELEPHANT. 

A sdhtary etephant on the Cardamom Hills in Travancore seems 
to havU a great predilection for ashes and frequently visits the 
iricfeitSr cUolies' lines and ash pits for a feed of ashes. On 
it broke open the boarded wall of the local Sub- 
Amfei^fc Surgeon's kitchen to get at the ashes in th^ flreplace, 
this by putting its trunk through the vent, and one 

S iiie elephant not only visited each of the three ash pits 
^ ^ bungalow of the manager of the cardamom estate 
aetuaEy got half isskie, forelegs in, having to kneel to 
^ wa saw the tracks the next morning. 

' OmAmmom Hills appear to fe^ off the bark 
of toe, teee little, in contrast to toe elephants on 
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the Billigirirangaus where nearly every tree of this speeips in the 
jungle has a portion of its bark removed by elephants at one time 
or another. 

Honnametti Estate, 

Attikan P,0., Via Mysoee, K. C. MOEEIS. 

S. India. 

Juhj 7, 1936. 


IX,— BISON— YABIATION IN COLOUBATION OF THE 
EXPOSED PAET OF THE SNOUT AND TONGUE. 

Of t^wo bull bison shot in December 1933 the first was the 
master bull of a herd in which four other bulls were counted. 
The exposed part of his snout was pale salmon or pinkish in colour 
and his tongue grey. 

The second bison, w^hich was an old solitary bull, was bagged 
the following day and on examination it was found that he had a 
grey snout and a white tongue. 

It would be of interest to know if these variations in colour 
are usual in bison? 

Tanjorb. 0. H, BEDBULPH* 

September 4, 1936. 


X.— WHITE BISON. 

With reference to Mr. A. A. Dunbar Brander*s note in the 
last Journal (vol. xxxviii, No. 3) I must offer him my sincere 
apologies for having stated that his book Wild Animals in Central 
India contained an admission of his not having had much ex- 
perience of bison. I was speaking from memory (always risky) 
but find that Mr. Dunbar Brander was referring to buffalo, and 
not bison. Both bison and buffalo are dealt with in the same 
chapter in his book. 

‘There has been no desire on my part to disparage ,Mr. Dunbar 
Bmider's views on the matter, hut it is again necessary to em- 
ph^ise that hitherto there has been no record from the Central 
Provinces and Centr«d India of the occurrence of biscm similar 
to the remarkable specimens to be seen in S. Coimbatore. 

HoNNASffETTI EsTATE, 

Attikan P.O., Via Mysore, 

S. India. Ji, 0. . 

Ma^ 17, im, -’K-nfll 
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XI.— WHITE BISON IN SOUTH COIMBATOEE. 

I do not wish to add any more fuel to the controversy on white 
bison which has been carried on in the Journal, but as I can claim 
a detailed and extensive knowledge of these animals and the 
country in which they live I think a little more information may 
be of interest. 

The existence of these bison was first established by Mr. E. E. 
Eannicar of the High Eange, Travancore, within the last ten 
years. I have been told that several planters and a Forest Officer 
had heard old rumours of white bison but they had never actually 
seen them. My first trip to the country was with Mr. Eannicar 
and since then I have made several other trips both with friends 
and by myself. It was on information supplied by me that Mr. 
E. C. Morris paid his visit to the country, as described in his 
original article in the Journal. It is quite natural for anyone to 
be sceptical over a discovery of this sort, but the facts can be 
now confirmed by several people. 

The area in which these white bison occur is, as far as my 
experience goes, quite small and very limited. It is extraordinary 
that they have never been recorded before as the country is com- 
paratively easy of access, and is bounded on two sides by areas 
which have been extensively shot over, namely the area roimd 
the Kombu forest rest house in South Coimbatore, and the 
Kodaikanal Hills in the Madura District. The bulk of the area 
in which I have seen white bison lies on a low plateau of undu- 
lating hills running up to the Kodaikanal HiHs and the Travancore 
Hills on three sides, and dropping away steeply to Kombu on 
the other. A river, the Taenar, runs through this plateau. I 
think that it is very probable that a few white animals can be 
found across the Travancore boundary as I have seen herds con- 
taining one or two crossing the boundary. 

The whole of the area gets a fairly heavy North East — ^but gets 
no rain from the South West Monsoon. From June to September 
it is very hot and dry, and very feverish. In August I found that 
thfere was no water over a very large area and that those bison 
which were still there had all collected within easy reach of the 
Taenar. Many others had migrated over and round the hills to 
the east on what were obviously annual migration paths. I have 
not had time to find out where these migrants go, but it is 
probable that there is another patch of country in the Madura 
iSstriet in which a few white bison wiU be found. 

Although reserved forest, the area is of little value to the 
Forest Department as owing to the short rainfall the trees up 
to about 5,000 ft. are nearly all stunted. There is a good deal of 
bamboo in the hollows but veiy little scrub and no lantana. Over 
6^000 ft- there are occasional sholahs of evergreen forest dotted 
about typical gram hill land. 

The poomqss ^f the forest smd the very feverish climate explain 
why the area has been left more or less undisturbed. From the 
Hills it ^nwi^r^sting hole the poipdt and 
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in the pieasant North East rainy season the approach from the 
other side can be very exasperating as there are two rivers to cross 
which may be impassable for several days on end. The whole 
area is also unpopular \\ith jungle coolies as there are large num- 
bers of elephants there. 

There are no herds in the area composed entirely of white or 
light bison. There are t\^o small herds that I know in which the 
majority of animals are light coloured, but in each case vhen I saw 
them last the herd bull was a good old black animal. In many other 
herds there are one or tv o v bite animals. I have often been asked 
vhat is the actual colour of a vhite bison, and it is not possible 
to give any definite answer. The colour of these light animals 
varies from a true dull vhite dovii through the duns to light reds. 
As these animals are certainly not normally columed and those at 
the top of the scale are definite degrees of whiteness I think the 
name White Bison is as descriptive as any that can be found. 

The majority of w^hite animals, as is to be expected, are young 
animals, but I have seen several old cows w’hieh were as white 
as the whitest of the youngsters. Until my last visit I had never 
seen a white bull although an old bull in one of the herds men- 
tioned above was a very light brown. On my last trip I w^as 
lucky enough to find a young white bull not quite in Ms prime 
without any shades of brown on his body. The local Bullyars say 
that there was a very fine white bull a few years ago 'which pro- 
bably died in a rinderpest epidemic which decimateii -tKe bi^n. 
They also maintain that there were many more white animals 
before this epidemic and that they suffered more heavily than their 
normal coloured relatives. I think that they have been misled by 
the fact that it was easier to see white bison then owing to the 
greater numbers that existed before the epidemic. 

In the last few years there has been a marked increase in 
the number of white young animals to be seen, and as the shooting 
of any but normal coloured bison is now prohibited it is to be 
hoped that this increase will continue. I have spent a good deal 
of time observing these animals at close quarters and can see no 
outward sign to suggest that this abnormal colour is due to a cross 
with white domestic cattle. Except for their colour these bison 
are in all other respects normal bison. 

At certain times of the year the whole area teems vith bison. 
There is a large salt lick in the centre of the country in the 
middle of a craterlike hollow which is an ideal spot for obse&rvation. 
It is not uncommon to see a mob of a hundred bi^n at this lick. 
The great majority of them are normal coloured animals, Itxis 
quite possible to spend several days in the Country witho^it- seeing 
any white animals and to come away believing that you hah^ 
listened to another enthusiastic exaggeration. 

I am certain that the local Pullyars look upon the white bison 
as *Swami' animals. They do not- like to take any risk of -one 
being shot, and wiU give very little help in showing them to you, 
in fact I have strong suspicions that they will deliberately shift a 
herd which contains white animals out of the area in which you are 
cp^mping. Being beef enters they have no scruples 
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shooting of a black bull. The inhabitants of the grass hills on the 
Kodaikanal side are caste men and although they must know of 
the existence of white animals they denied all knowledge of them 
to me, I had actually passed a herd with white animals in it 
within an hour’s walk of this Tillage. An interesting point about 
these hdl caste men is that I found them growing quite a good 
type of barley as a staple crop on terraced cultivation. Except 
in Ooty where it is grown for the brewery I have not seen barley 
grown anywhere else on the hills in this part of the world. 

The whole area in which white bison are found, so far as is 
knov^m at present, cannot be much more than 20 square miles. 
Most of it has in times gone by been extensively cultivated as 
nearly all the valleys contain traces of irrigation work, and a lot 
of the steeper land has been terraced. It has been abandoned 
for a very long time and is covered with teak and other trees. 
Presiimably the combination of elephants and malaria was too 
much for the inhabitants- There are also any number of fine 
examples of the prehistoric stone dwellings or graves which are 
invariably built on slab rock, and are common thi'oughout the deci- 
duous forests in these hills, 

Monica Estate, 

Valparai P.O. J. williams. 

September 24, 1936. 


[A member from South India who proposes to shortly visit 
the district where these bison are foimd has asked the Society for 
the loan of a dormouse as a standard wherewith to check the colour 
of the bison. Unfortunately Mr. Williams’ note indicates that pre- 
cise discrimination between the various grades of colour exhibited 
by these animals would require the supply of many mice of mcely 
graded hues. Having no such mice we suggest that this corre- 
spondence may now cease. — ^Ens.] 


XBL— SOME HOGHUNTING EEMIKISCENCES. 

In my article on Pigsticking Beminiscences, published at page 
913 of voL xxxviii, No. 3, I was unable to include the famous 
Song but am now in a position to repair the omission. 

: W. S., in a letter to the Editor of the Oriental Sporting Maga- 
published in June 1828, wrote: — 'I will offer no apology for 
sendiiag fee endosed most admirable Song to decorate the pages 
of your fest I have written it from memory, but believe 

ii to be cdiTfwt as I have heard the well known author sing it 
; faad fee good fortune to be present at the chase 
gaye rfee lfo it, and i^aiidy if ever such a brute as a boar 
of versb, fee grey vetearan we killed feat 
m fo distinction, 
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He was a perfect monster — ran with the foot of the deer and 
charged with the force of the buffalo — ^he killed one horse dead 
on the spot, and ripped two others very severely. With our 
spears all broken and our nags done up, we w%re obliged to dis- 
mount and sabre him. I wish you could persuade the author of 
the song to give you a deseri2>tion of that hunt from his pen: it 
w’ould be highly picturesque and interesting/ 


The Next Grey Boar we See I 

The boar, the mighty boar's my theme, 
Whatever the wise may say, 

My morning thought, my midnight dream, 

My hope throughout the day; 

Youth's daring sj^irit, manhood's fire, 

Firm hand and eagle eye 
Do they require, w'ho dare aspire, 

To see the wild boar die! 

Then pledge the boar, the mighty boar. 

Fill high the cup with me, 

Here's luck to all, that fear no fall, 

And the Next GBEY BOAB we see! 

We envy not the rich their wealth, 

Nor kings their crowned career, 

The saddle is our crown of health, 

Our sceptre is the spear; 

We rival too the w^arrior’s pride, 

Deep stained with purple gore, 

For our field of fame's the jungle side, 

And our foe the jungle boar! 

Then pledge the boar, the mighty boar, 

Fill high the cup with me; 

Here's luck to all that fear no fall, 

And the Next GEEY BOAB w^e see! 

When age hath weakened manhood's powders, 
And every nerve unbraced, 

Those scenes of joy will still be ours, 

On memory's tablet traced: 

For with the friends whom death has spared. 
When youth's wild course is run, 

We’ll tell of the chs^es we have shared, 

And the tusl^ that we have won! 

Then pledge the boar, the mighty boar, 

Ffil high the eup with me, 

Hare’s luck to all that fear no fall, 

And the Next GEEY BOAB we see! 


The hoped for account of that memorable hunt did not 
in the Oriental Sporting Magazine^ but from a number 
pigsticking songs signed S, Y* S,, wbipb published 
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Magazine for several years, it is almost certain that the author 
referred to by W. X. was S. Y. S. Perhaps some reader may 
be able to give his name, 

July 14, 1986. J, C. A. 

XIII.— HORN GROWTH AS OBSERVED IN BLACK BUCK 

AND NILGAI. 

{Wiih a photo). 

1, The very interesting note written by Mr. J. E. Hall of the 
Burma Shell Co., Ltd., Muzaffarpur, B. and 0 (Journal of the 
15th of April, 1936, on ‘Horn growth as observed in Black 



Buck and Nilgai') has attracted my attention. I have had con- 
siderable experience of Black Buck, Chinkara and Nilgai, as the 
territory of the Malerkotla State abounds with these antelopes. 
Black Buck are found in herds of 300 or more and innumerable 
smaller heida are a common sight, I find by going tlirough records 
of my shoote tiiat I have shot three hundred of these graceful 
Some really fiuc he?4s been obtained from the State 
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preserves* A head of 29J in. was shot in the winter of 1917, and 
another fine specimen of 274 a royal spread, was shot by me 
in 1926, the photograph of which is published above. 

Mr. J. E. Hall states that he found 'a new growth of horns 
displacing the older horn from imderneath and growing in the 
usual way'. I have myself found a black buck vhich I shot only 
last year to have the outer horns loose and shaking so that the 
slightest force disjointed them from the presumably raw and new 
growth of horns to which the old ones were joined. The covering 
horns were also split at the base. On being dislocated the old 
covers left a base 4 high on which they rested. This 4 in. 
of horny substance no doubt convened the idea that in time it 
would cover up the inner horn thus giving the animal a new pair 
of horns. 

I could not call this case a sound basis for expressing positively 
the fact that antelopes shed their horns as is the case vith deer. 
While shed horns of sambur, chital and gond and other deer are 
commonly found, I believe that no case of shed horns of antelope 
being found has ever been recorded. It would be very interesting 
,and useful indeed if more light could be tlirown on this subject 
by other sportsmen and naturalists. 

Punjab. IPTIKHAR ALI KHAN, 

May 28, 1936. Heir Apparent of Malerkotla State. 

Horn Growth in the Nilgai. 

2. With reference to J. E. HalFs note under ‘Miscellaneous 
Notes' item X in vol. xxxviii, No. 3. I confirm his observations 
regarding the shedding of the horns of the Nilgai. 

I have a head of an old bull^ length of horns 8 in., in which 
the old outer casing has commenced splitting away from the 
bottom or new growth and the outer horn is of a brownish colour 
with numerous fine cracks longitudinally along the entire length. 
The taxidermist who mounted the skull has trimmed the bottom 
split and frayed portions away all round up to where the old and 
new horns meet, but in spite of this it is observed that the outer 
easing is quite independent of the newly grown horn. 

Tanjorb. C. H. BIDDULPH, 

September 4, 1936. 

Horn Growth in Nilgai. 

3, Regarding Mr. J. E. Hall's note on the above, I may men- 
tion that I have noticed a similar case in a nilgai. This animal 
when shot had very blunt rounded horns; the skull was kept and 
after a time, as it dried, the uppefr sheath came off like a cap, 
from about an inch away from the base, revealing a new horn 
below with very sharp points. 

Central Museum, E. A, B’ABREUt 

Nagpur. 

Juhj 4, 1936, 
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[There are three processes by which horns are replaced. The 
replacement is most complete in the Deer in which the entire 
horn is shed periodically. In deer, this shedding is a twofold 
process. Firstly the ‘velyet' which covers the new grown antler 
is stripped. The Velvet* takes the place of the horny sheath which 
covers the bony cores of the horns of hollow horned ruminants. 
The ‘velvet’ is removed leaving a core of dead bone w^hich we call 
the horn. Xext the horn itself is shed. Thus in deer the process 
of horn replacement involves both the outer sheath (velvet) and 
the core (horn). 

An intermediate or less complete process of horn replacement 
is seen in the Prong-horned Antelope {Aniilooapra americana). 
The structure of the horns of these antelopes bears a closer resem- 
blance to the Bovidae (hollovr horned ruminants) than to the 
CcTvidac (deer), but, like deer, these antelopes shed their horns 
annually. But replacement is not entire as in the deer — it is 
limited to the homy outer sheath, the bony cores which support 
the horns from within are not shed. 

Finally there is a process of horn replacement vhieli has been 
observed in some bovines and true antelopes. Buffon observed 
the process in the Ox {Xaf. Hist. t. i, iv, p. 459) and Ogilby in 
the African oryxes, the Arabian oryx and the sing sing antelope 
(Trans. Zooh Soc., vol. iii, p. 58). Ogilby likens this process of 
horn replacement to the replacement of the milk dentition by 
permanent teeth. After comparing the structure of young or 
juvenile horns to mature bovine horns, he says that the perma- 
nent horn is developed, and grows up within the horn of the 
young animal and, in its growth, carries the outer horn upwards 
and supports it like a sheath or scabbard. The early horn thus 
severed from the vessels which formerly supplied it with nutri- 
ment, dries up and bursts as a result of the expansion and growth 
of the permanent horn within it. Ultimately it exfoliates and 
comes off in large irregular strips leaving the permanent horn clean 
and bare. Ogilby says that as far as his observations enabled 
him to judge, this exfoliation takes place only once during the life 
of the animal, and that at the period of adolescence, immediately 
before the appearance of the first ring or annulus. Mr. Hall in 
his note on horn growth in Black Buck and Nilgai (Journal, 
xxxviii, 618) gives an example of a new horn growth displacing 
the older horn from within in an immature black buck. It is 
parallel to Ogilby ’s observation of the replacement of the juvenile 
horns by permanent horns in the Oryx and other antelopes. 
Ogilby however indicated that his observations as far as they 
went led him to conclude that replacement of horns was limited 
to the period of adolescence. Mr. Hall in his note (loc. ciL) 
however indicates a similar process taking place in the case of 
an adult nilgai €tnd Mr. 0. Biddulph and E. A. D’Abreu confirm 
Mr. HalVs Observation in regard to this species. The whole ques- 
tion raises an interesting point for observation and study by readers 
of the Journal who may have the opportunity of confirming Mr. 
HalFs observations on the growth of horns in ^ the nilgai and blaQfe 
hviok.— Bns-j 
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XIV.— COLOUE SENSE IN WILD ANIMALS. 

Has any research been done to find ont \vhut an animal 
actually sees? 

Has a wild animal any colour sense? Personally, all my re- 
search so far leads me to the conclusion — supported by nearly all 
the writers I have come in contact with (also hunters) — that they 
have none, or a very limited sense of colour. Dogs, for example, 
cannot distinguish colom-s liowever bi‘ight. 

Human beings can distinguish colours between the limits of 
the solar spectrum from violet say 93:10^' (I use the astrono- 
mical notation, i.e., 93 followed by 13 ‘U's) cycles per second and 
wu\e lengths of tiie order of sav 79,000 per inch to Eed 54: 

W.L. 40,000. 

What proof is there that an animars eye can ‘pick up’ the 
same cycles and w’ave lengths? 

I only know one ease i.e. a Bull. And here again, — why 
should a Bull be dangerously excited by Eed and no other colour? 
Is it possible that an animal’s colour perception is lower than 
oui's i.e. it can see red and below the Eed end of the spectrum 
which our eyes cannot see, but is incapable of absorbing the high 
frequencies and wave lengths which give us the range of colours 
tow^ards the violet? 

Mussoorie, U.P. H. A. WOOD. 

August 10, 1936. 

[Mr. W. J. Caiman, Keeper of Zoology, British Museum, to 
whom we referred this note, writes: — 

*A great deal of work has been done on the sense reactions 
of mammals, but as the papers recording it are mostly in journals 
dealing w’ith comparative physiology and with psychology which 
are not in the library of this Museum, I am unable to give you 
exact references without a good deal of research. I understand, 
however, that it is generally accepted that mammals other than 
the primates are practically, if not entirely, colom’ blind, although 
they may be able to discriminate with great precision between 
the" amount of light reflected by diflerent objects. A dog, for 
instance, is only able to see everything grey, but he can distin- 
guish with great sensitiveness between the different shades of 
grey. As regards the familiar story of the red rag and the bull, 
one is not sure whether the experiment has ever been conducted 
in conditions making for scientific accuracy of observation.^ — Eds.] 

XV.— CEOW ASSEIVIBLIES. 

With reference to the note on ‘the mating habits of crows’ 
by the Chief Saheb of Ichalkaranji in the April issue, where he 
alludes to ‘councils’ held by the crow, my impression is that these 
meetings have as their object the selection of brides, or, more 
likely, the selection of husbands by prospective brides, the 
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Swatjamvar of the Utijputs. The meetings are common 3 ust 
before the breeding season, and I have not noticed any during the 
latter half of the \ear. 

A meeting begins by a crow or two alighting on an open bit 
of ground between tiees (I am unable to say w’hether it is the 
female or the male bird that makes the beginning), at once follow^- 
ed by a series ot crow’s one after another who' come dowm from 
all directions Aery quietly, till a group of about tw'enty collect. A 
few’ of the young bloods then start hopping and strutting as if to 
show: olf , going aw ay from the centre and back again, and after a 
w’hile, begin flying aw^ay one after another disappointed. Most 
of these meetings end in this desultey fashion, no bargain having 
been struck; w’hile on occasions, one sees only two crows lingering 
for a time after the others have flown, and then flying away 
together in the same direction. 

This may be my imagination, but I have watched these meet- 
ings for some years, having seen five such wdthin the hour in 
February last, and am left w’ondering as to w’hat it all means. 
All speech making is taboo, and no cawung is eA’er indulged in at 
the meetings. 

1 should not be suiprised if *EHA' and others have already 
noticed and explained this interesting phenomenon. 

The 'chastisement’ meeting referred to probably belongs to a 
difierent category. It is much less common than the one I have 
described aboA’e, and the only occasion w’’hen I saw’ it was during 
the rains. 

241, pRiKOEss Street, 

Bombay. P* A. BALAL. 

May 16, 1936. 


XVI.— AN ALBINO NILGIEI PIPIT {AJNTHUS 
mhaHlBIBNSlS SHARPS). 

While I was out golfing with Lt.-Col. E. O’Brien this morning 
I motieed a white bird walking about in 'the grass on a iiili side 
and drew his attention to it, we wenh nearer to haye a closer 
view and observed that it was a case of albinism of the Nilgiri 
Hipit,.At,fhus nilghiriensis. It w’ould be interesting to know if a 
similar case has been recorded previously. There was another 
pipit also there in ordinary plumage, which seerned rather inclined 
to mob the albino, I hope this bfrd becomes a permanent resident 
of the golf links,, it will be interesting to watch it. ^ 

Montford, !Kotagibi, . , 

S. ImiA. 0. *B. BEADNEMi-' 

May 24, 1936. ' ' " 
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XVIL— THE INDLIX CUCKOO (OUCULUS M, 
MICROFTEllUS GOULD). 

For some time past I have suspected that Caculus m, microp- 
terns deposited its eggs in the nests of Dicriirm m. albiricfiis, but 
so far I had been unable to obtain any definite evidence, the 
nearest approach to proof being that of once observing a pah* of 
these Drongos taking a significant interest in a young, but fully 
fiedged Indian cuckoo. However, I never saw them feeding it, 
and as I was pressed tor time I had to move on. I am now in- 
debted to Mr. H. StoiTs of Tersati Tea Estate who has the honour 
of having at last cleared up the mystery attached to this cuckoo’s 
nidificatinn in the plains of Xorth Bengal. 

Last month a pair ot these drongob built in a tree near his 
bungalow, and in due course a young cuckoo was hatched out. 
Mr. Storrs thus had the unique opportunity of observing the bird 
being fed by the foster parents in the nest. He informed me of 
the event, and I was hoping to obtain a photo of the drongos 
feeding the young bird, but unfortunately the recent continuous 
rain made this impossible. On the 31st May, the cuckoo looked 
as if it might leave the nest at any moment. So Mr. Storrs decid- 
ed to capture it alive, but as it was just able to fly from the nest 
out of reach he shot it, and kindly sent the bird on to me for 
identification. 

Contrary to the information in the Fauna this cuckoo is a true 
migrant in the Duars and foot hills of Bhutan. By November 
every bird has left the District. The adult birds are the first to 
leave in August and September, and the yoimg follow in October. 

The birds return at the end of March, and the well-known call 
of *make more pekoe" is usually heard about the 28th of that 
month. Only once in many years have I noticed a definite migra- 
tory movement, this was when out shooting on the 25th March, 
1925. Numbers of birds were met with that morning, all were 
tired and restless, perching for a short time and then hurrying 
on again. 

Cue ulus m. micropferus is veiy common in the Duars and one 
must take one’s hat off to him for having kept, so long and suc- 
cessfully, the secret of his nidification in the plains. On the other 
hand it is possible that we have much overrated • the intelligence 
of the Black Drongo. 

Huldibari Tea Estate, 

Duars, North Behgal. H. V. O’DONBL. 

June 10. 1936, 

XVin.— A CUCKOO (C, CANOmS LINN.) INCIDENT. 

In view of Mr. T. E. Livesey’s remarks on his experiences with 
Cuckoos in the Shan States {Journal, xxxviii, 401-3) I venture 
to record my own experience w^hich occurred on the evening of^ 
June* 7, 1936, at 6 p.m. 



l76 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol XXXIX 


My wife and I liad gone for a walk on the hillside beyond 
Chola Simla when she said a biggish bird had flown into a clump 
of medium sized deodars below our path. Going down to investi- 
gate I heard the peculiar note of a Stoncchat when a cuckoo is 
in the neighbourhood, and so told luy wife to come and sit down 
to watch. 

We had scarcely sat down when w^e saw' the cuckoo perched 
on top of a deodar about 100 yds. aw'ay and alongside her was 
the male Stonechat (SaxicoJa t, Indica) giving vent to w'hat I 
should call a note of distress. After a minute or so the cuckoo 
left, closely pursued by the Stonechat (screaming the while), and 
settled at the top of a deodar » one of a clump, under w'hich we 
were sitting. 

We could now' see plainly wdiat was taking place, i.e. the male 
Stonechat was furiously attacking the cuckoo and to evade his 
onslaughts the cuckoo w'as forced to hop from twdg to twig. 
During this scuffle the cuckoo kept emitting a note, something be- 
tween a crack and a gasp, and once the ‘w'ater-bubble’ note, so 
that w'e now' w'ere fairly certain the bird w'as a female. Inciden- 
tally I might mention that a Streaked Laughing Thrush w'as pat- 
tering about the branches just below the combatants, apparently, 
as often happens, to see what the row was about. 

After four or live minutes tlie cuckoo flew to the to]} of a deodar 
sapling where her perch seemed anything but comfortable on this 
flexible twig. Meanw'hile, the female Stonechat suddenly appeared 
w^hen both she and her mate vigorously attacked the cuckoo, 
who now flew' to a gi'assy bank five yards aw'ay w'here she stayed 
*spreadeagled’ w'ith wings and tail spread on the grass wMe the 
Stonechats literally battered her head. This apparently had the 
effect of driving her off for she flew some distance aw'ay pursued 
by the male Stonechat, w'hile I kept my eye on the female and 
after a lapse of a few' seconds saw her disappear into the bank 
and remain there, so I felt satisfied her nest w'as there, but as it 
happened this was not where the cuckoo alighted but a yard 
further away. 

Now the cuckoo, still with the male Stonechat in close atten- 
dance, returned and settled again with outstretched wings and 
tail, about eight inches below the spot where I had seen the 
female Stonechat disappear w’ith the male hterally battering her 
(the cuckoo’s) head, being now' joined by his mate which popped 
out of the nest. All the cuckoo did to defend herself w’as to turn 
an open beak to the aggi'essors. 

During the melee the cuckoo w'orked up the bank, but details 
W'ere diflScult to follow', so quick W'ere tbeir movements, though 
she had effected her purpose and flew' off after about half a minute 
when I saw she carried something like an egg aw'ay dow'n the 
hillside. 

We w'aited a few minutes to see if the female Stonechat w'ould 
return to the nest but as she was now in no hurry, or her atten- 
tion now^ fixed on the humans, we walked up to the nest and 
found this placed rather far down a hole (4 in. from surface). 
There were three of the Stonechat ^s eggs in the nest and a cuckooes 
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resting on the outer edge of it. Now the question arose, would 
the cuckoo have revisited the nest to see that her egg was safely 
deposited, or would the Stoneehat have voluntarily or involun- 
tarily rolled this egg into the nest? 

The foUovdng points seem quite clear: — 

1. The pugnacity of the Stonechats shattered the theory of 
the dupes being under the delusion that something in the form of 
a hawk was in the vicinity of their nest. This too was stressed 
by Livesey. 

2. The Stonechats were definitely averse from the cuckoo’s 
proximity to their nest. 

3. I think cmuosity, coupled with a certain amount of sus- 
picion, impels the prospective fosterers to divulge the whereabouts 
of their nest, which is just what the cuckoo desires. 

4. The possibility of the cuckoo, as some maintain, carrying 
its egg in its mouth and then depositing it in the fosterer’s nest 
may be ruled out in this ease, for had it attempted to do so 
its egg must surely have come to grief during the Stoneehat ’s 
tornado of attacks on its head. Moreover its bill was wide open 
most of the time. 

The above facts may be, and probably are, unusual and so I 
hope this note may be of interest. The Bufous Backed Shrike 
{Lanius s. eryihronoius) is a common dupe of the European 
Cuckoo (C. canorus) and one cannot conceive how the cuckoo 
could possibly survive under a like onslaught by these compara- 
tively strong and pugnacious birds- 

The cuckoo’s egg in this case was a rich salmon pink, blotched 
with reddish brown, unlike any I have previously taken. 

Simla. H. JONES. 

June 10, 1936, 

XIX.— THE BUEMESE PLAINTIVE CUCKOO (CACOMANTIS 
MERULINUS QUERULU8 HEINE). 

The astonishing discrimination of the Burmese Plaintive Cuckoo, 
that I have referred to already in another connection,^ offers a 
very subtle point for consideration against the Desertion Theory. 

The Plaintive Cuckoos in the vicinity of Taunggyi lay two types 
of eggs commonly — ^the one a pale blue egg marked with red spots 
— and the other a pure white egg marked with red spots. The 
two types are about equally common. Both types victimise 
FrankUnia which lays eggs here of two types — ^the one pale blue 
marked with red spots and the other white marked with red spots. 
Both types are about equall;;^ common. 

The blue egg laying cuckoo invariably deposits its egg in the 
nest of the blue egg FrankUnia — and the white egg cuckoo in the 
white egg FrankUnia I Someone has wonderful 'powers of discri- 
mination. 

As there is no visible difference — ^as far as is known — between" 


^ Cuckoo ProblemB, T. R. Livesey, Journal^ vol, x:xxviii, p. 734. 
12 
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Eranklirda laying blue eggs — or white eggs, it follows that the 
cuckoos watching Franklinia building their nest cannot tell what 
type of egg the Franklinia will lay until they lay their first egg. 

A blue egg cuckoo watching a pair of Franklinia building would 
inspect the first egg they lay. If it was white it would seem 
that the cuckoo refuses it and presumably goes on elsewhere in 
its search for a blue egg Franklinia. And vice versa. 

In otber words the cuckoo is observing very closely the eggs of 
the species it dupes and then exercises a very discriminating choice. 
The cuchoo chooses — not the dupe. 

The colouration of the cuckoo's egg is due to the ‘initiative' of 
the cuckoo — to its desire to the end of mimicry — ^whicli has given 
the perfection of resemblance achieved over countless generations. 

As regards the call of the Plaintive Cuckoo, the ‘tweet-a-tweef 
note is uttered in the cold weather, for I have heard tliese 
cuckoos calling thus in Karenni in November and December. On 
the other hand, I have never heard the cadence note being called 
in the cold season and I take this note to be a purely breeding call. 

Taunggyi, B. Shan States, 

Buema. T. E. LIVESEY. 

July 30, 1936. 

XX.— THE SMALL GBEEN-BILLED MALKOHA 
[RH0P0DYTE8 VIRIDIROSTRIS (JEEDON)]. 

The only instance mentioned by Baker and Inghs in The Birds 
of Southern India where this bird was found breeding was by Sir 
A. Cardew in the North Arcot District on the 10th March 1885. 

A nest of this bird was taken by me on 23rd April 1936 near 
Shiyali in the Tanjore District. The nest was situated in a very 
thorny bush, alongside a small river and at about five feet from 
the ground. The bird was seated on the nest wdiich made identi- 
fication easy. The nest appeared small for the bird and consisted 
of a few dry twigs and dried leaves for a lining. The nest con- 
tained two eggs, partly set, chalky white in colour and in shape 
blunt ovals measuring 1.12 in. by 0.88 in. The surface of the eggs 
was scratched by the claws of the bird. 

TanjObe. C. H. BIDDULPH. 

September A, 1936. 

[As to the breeding of the Small Green Billed Malkoha (R. 
vmdirostns). Whistler in his Eeport on the Yernay Scientific 
Survey’ of the Eastern Ghats {Journal, xxxvii, 525) refers to 
LaPersonne's statement that he believed that these birds were 
breeding at Kurumbapatti in April and in the Shevaroy Tirtha- 
ittalai area in May and June. This Mr. Whistler considered 
late as the series of skins obtained by LaPersonne in June con- 
tained young birds in post juvenal moult. Mr. Biddulph's note 
helps to oonfinh Mr, Whistler’s conclusion. During the recent 
omithologioai survey of Travancore Mr. Humayun Abdulali found 
a nest of tl^is- Maljkbha with two eggs on 28 April (1933) at Aram- 
boli, a locality adjoining the Tinnevelly District of Madras. — ^Ens.] 
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XXI.— INDIAN EOLLEB OB BLUB JAY (GO RAC I AS 
BENGHALENSIS LINN.) FEEDING ON A BCOBPION. 

When I was touring this year in the third week of June in 
Bisalpur village about 31 miles from Shahjehanpur, United Pro> 
vinces, my attention was suddenly directed one afternoon to a 
Blue Jay which dashed to\\ards a corner of a pakka building situ- 
ated near the roadside. In a moment the bird returned to a 
hacked dry branch ot a mango tree nearby with a big scorpion 
in its beak. 

The scorpion was held in the beak by its flexible tail, head 
hanging downwards. The bird gave a few" vigorous jerks of its 
head aeeomjDanied by a pressing of the beak and then swallowed 
the scorjiion head first, almost alive, in a couple of minutes. 

I have often seen these birds feeding on insects in grassy or 
cultivated fields. It is w’ell knowm that they destroy many in- 
jurious insects, and as such' are considered beneficial to farmers 
and gardeners. Mason and Lefroy (Memoir Department of Agri- 
culture , vol. iii, January 1912, pp. 155-9) give a comprehensive list 
of insects found in the stomach contents of this bird, but there is 
no record so far I am aware of a scorpion being eaten. I am not 
inclined to consider the incident as the outcome of hunger, because 
the rains had fallen and grasshoppers, beetles and moths were 
numerous in the pumpkin and juar fields nearby. 

AGRICtJLTURAL COLLEGE, - U. S. SBA.RGA, 

Cawnppi^b. ph.D. (Edin.), e.b.s: 

July 17, 1936; - 


XXII.— ON THE BBEEDING OF THE PIED HABBIER 
[CIRCUS MELANOLEUGUS (PENNANT)] IN NOBTHEBN 

BURMA. . 

The Fauna of British Indid (ed. i\ vol. iii, p. 386) states that 
‘Borne Pied Harriers breed in Northern India: Jerdon noticed 
several in Purneah in July and Cripps' twice in April found an egg 
laid on an apology for a nest amongst “UIu” grass (Saccharum 
culindricum) close to the Brahrpapxitra in the Dibrugarh Distript 
of Upper Assam*. In’ the second edition of the Fauna no reference 
is made to Jerdon or Cripps oh this point and the Pied Harrier 
is described as breeding in ‘Eastern Siberia, Mongolia and Northern 
China*. Mr^ Baker adds 'that ‘it is practically certain that odd 
pairs remain to breed in the IJifoIrth Cachar HiUs, as I frequently 
saw^ pairs o£' birds there during^ July and August when out gaur or 
HiSaib shooting. The birds were nearly always hawking over a 
few wet rice fields and small marshes in the centre of a vast 
plateau of grassland.* Harington (Journal, vol. xw, p. 140) 
saw this species in July at Saga south of Fort Stedman in tha 
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Southern Shan States and thought it was breeding there. I can 
find no other records which suggest that the Pied Harrier breeds 
in India or Burma. 

I am now in a position to confirm the breeding in Burma of 
this beautiful bird. On May 30, 1936, I was in camp with Mr. 
D. P, Lister of the Burma Forest Service on one of the huge 
grassy Iwim, or open plains, w’hich lie north of the confluence of 
the Mogaung and Iri’awaddy rivers in the Myitkyina District. 
This is a favourite haunt at this season of bison, tsaing, and hog 
deer, the Iwms being covered with short grass, more or less tree- 
less, and dotted with small pools surroxmded by boggy patches of 
thatching grass (Imperata arundinacea), each Iwin being encircled 
by a belt of heavy forest. They are all normally burnt over in 
February and March and by the end of May the grass is from 
6 in to 2 ft. high, and apart from the boggy patches of thatching 
grass, not dfficult to traverse. They are the haunts of the Sarus 
Crane, Black-necked and White-necked Storks, the Chinese Fran- 
oolin. Excalf act oria chine nah, Eed-wattled Lapwings and a few 
warblers of the Prinia or Cisticola genus. Country of this kind 
must be very rarely visited by any European, except natu- 
ralists or big game hunters, between March and November. 
On hlay 30th we saw a male Pied Harrier hunting near our camp 
and on May 31st, while wandering about after hog deer in the 
afternoon on the Hoti twin, a huge tract of grass and marsh about 
a mile square, we watched him flying straight across the Iwin 
with something in his claw^s. On reaching the spot, flushed 
him off a nest in a waist deep boggy patch of thatching grass, 
interspersed with a little kaing grass. The nest contained two 
young birds, which were just sprouting their wing quills, and an 
egg — ^the latter a dirty huffish white, ^ which I took. The young 
had white down on the head and shoulders and the rest of the 
down was in general colour cinnamon pink (iris black, cere whitish 
yellow, bill black, lighter at tip, inside of gape pinkish red, legs 
wax yellow, claws dark brown). The nest was a flat platform of 
grass stalks trampled in a tussock of thatching grass, about 7 in. 
in diameter. On three visits to the nest I could find no signs 
of prey, even just after the adults had visited it. On one or two 
occasions, when I watched the birds to the nest, I felt sure the 
prey consisted of frogs or insects, birds being very few and far 
between in the area hunted over and {as I have repeatedly observed 
at other seasons), taking little or no notice of the Harriers, Indeed 
the only birds which showed any excitement were a pair of Eed- 
Wattled Lapwings which mobbed the Harrier on one occasion. 
Once, I saw, the prey was crimson in colour and may have been 
a plucked bird. On June 1st I watched from a little distance 
both the cook and hen feeding the yoxmg. If one was on the nest, 
it immediately flew off^ on the other's arrival. Several times after 
settling, the bird flew’' off and pitched in the grass a short way 
off, returning a few moments later with something in its claws 


* I bad this egg blown three d&ys later and it contained a young bird, 
wbltb waa |ffobab]y within a week (k hatching. 
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and possibly they keep a larder from which to feed the young, as 
when we first found the nest one had a bulging crop and not 
the other. While we were at the nest, both birds kept sailing 
round high in air, the hen uttering a loud sixfold ‘chack-ing’ note 
which reminded me of a Magpie {Pica pica) or a Fieldfare. In 
the air I noticed the male always soamd, when not hunting, witli 
tail tightly closed. The ^female's tail was spread out and they 
could be distinguished at once by shape. Male and female are, 
otherwise, easy to distinguish in the field, contrary to the state- 
ment made by Oates {vide Sharpe, B.B., ii, 173) "that the *sexes 
\vhen adult are alike in plumage’. The male is clear, black and 
white, the female much browner with a chocolate browm head 
shading into dark brown on the breast and she\^dng brownish 
streaks between the black scapulars and wing tips, as w’ell as on 
the lower parts, and browm on the lower surface of the tail. The 
female in fact looks like a young bird just moulting into male 
plumage. If these were typical adults, there could be no mistak- 
ing the sexes in an adequate light. 

I believe, but cannot prove, that another pair of these Harriers 
were breeding at the northern end of the same twin, half a mile 
away. I saw a pair twice or thrice near here but could never 
be certain that one of them did not belong to the pair 
already found nesting. On the last occasion, when Mr. Lis- 
ter and myself visited the nest, we had three Pied Harriers, 
two unmistakable males and the female, circling over us at 
the same moment, which suggests that there were two pairs. I 
saw a female and later a male in this area seated for a consider- 
able time on a tree stump, a habit not often noticeable in the 
Pied Harrier, We tramped many miles of I wins — uninhabited 
except by game — ^betw^een May 30 and Jime 2 and saw no signs 
of other Harriers. It is however clear that this pair, if the incu- 
bation period is 28 to 35 days (Witherby's Handbook, voL ii, 
pp. 149-157) must have started laying about 18 to 20 April, and 
also that May records of the Pied Harrier in Burma or ISTorthern 
India may well be of breeding birds. Mr. Lister and I much 
regret that we had no camera with us on this trip. It is to be 
hoped that naturalists in Bengal, Assam and Northern Burma 
(where, in particular, there are many miles of similar country to 
that here described along the Irrawaddy and the Chindwin rivers 
and in the Hukawng Valley) will soon be able to confirm the 
breeding of this Harrier. 

Mvitkyina. J. K. STANFOED, 

June 4, 1936. i.c.s., M.c., o.b.e. 

XXm.— ALTITUDINAL EANGE OF THE ASHY WOOD 
PIGEON (COLVMBA PVL0HBIC0LLI8 BLYTH.), 

I send herewith the skin of a pigeon shot here in the latter 
part of May. 

The bird appears to Wood Pigeon {Golumiu ptff* 

QhrigoUiB), “ .. 
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Stuart Baker in his Pigeons and Doves appears to consider it 
a-hili'i;bird and gives no instance of it being recorded in any place 
underran elevation of 4,000 ft. 

. cl have' often seen and’. shot this bird in the same locality at 
the same time ofvthe^year, but haye never seen it elsewhere. As 
Charduar lies incthe foothills of the Himalayas at a height of 
under 500 ft.^ the recording *of this bird* may be of interest. 

I would be very obliged if you would identify the bird for me. 

Chaebuab^ Lokea P.O., ^ 

BauipAea PEONTiER Tract, / . O. S. LIGHTFOOT, 

Assam,* * i.p. 

June 5, 1936. 

[The bird ^ sent by Mr. Lightfoot is an Ashy Wood Pigeon 
(0. pulchricollis), — ^Ebs.] , * 

xxrv.— MIGEATION OF ;FLAMING0 (PHOENl'COPTEitV^ 
RUBER ANTIQUORUM TEMM.) FEOM NOETH GUJBEAT. 

Last year (Journal, xxxviii, 404) I recorded r the .one day 
(April 17, 1935) visit of the Flamingo tp this city.. Notv I -have 
to record the* dates- both of their arrival and departure. I haVe 
been -able to trace only, one other such attempt, viz,, by, OaptSiii 
Butler, who (8,F., v, 926 ff.) records from. cLeesa^ ^extreme north 
of Gujerat, the departure .of -these' birds. The '(fefe’'‘^veii'by hW 
is 20th May ^X^876), though 'be is ‘'silent on the' date_6f'" their 
arrival. - In .thV light of this nketehy information, the following, 
I hope^ will be found useful. - ' \- 

This year, iike^the last, the Flamingoes "arrived in the middle 
of April and made their temporary home in the ' Chandola lake.. 
They numbered about . fifty birds. Their stay terminated on 
3ime 20th,{ after a couple -of rains, ' , ' * 

. salmost all the. lakes, tan|i3 and riveips in this part 

might have been.one of the rejapons 
: usuy. ^ efu^lier ap4 made/* Iheir 

'liay miall'qumtity ‘of water enable 

Oraue, herops, eormorapts, etc., fed their sus- 

AHMnBABAB, HAEI NABATAN ' ACHAEYA, 

North Gujj^at.' . f.z.s. 

1936. 

BO'BiBDfe EMPLOY ANTS TO BID THEMSELVES 
- ■ OF EOTOPABASITES ? 

' I' Isa^ mtetesi Mr. S41im Ali’s article under the 

w p. 6^ of Tol. raxviii of your valuable Journal, 
dl %^pV}OW of certain l^irgjg ■when » poss^ssioii of 

stppr)^ ■ 
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As long ago as 1903, when stationed in Darjiling, I experi- 
mented with tame laughing thrushes brought up from the nest 
by offering them insects w^hich w’hen seized give out a strong 
objectionaMe scent. The laughing thrushes dealt with w^ere 
TrocJialopterum nigrimnitum and Dryonastes coerulatus, and the 
insects with the pungent excretion different kinds of bugs {Rhyn- 
chofa). 

The birds could have had no previous experience of these 
bugs so that their actions W’ould be pui-ely instinctive. They in- 
variably seized the insect without hesitation and as soon as they 
became aw^are of the objectionable effluvium, instead of instantly 
rejecting them as one w’ould have been led to expect, they started 
to press or rub the insect against their under tail coverts. More- 
over this action w’us carried out vigorously and in no uncertain 
manner. 

Later on, in the Andamans I found a young DelidroaUa haijleyl 
also reared from the nest, treated such insects in a similsfi* manner, 
and still later, Trochalopterum erythrocephalum in Garhwal con- 
firmed my experiments carried out with the othe?' species. 

I was quite unable to explain this behaviour, nor does the 
suggestion that it is done with the object of getting rid of ecto- 
parasites seem to me a probable explanation, for if that were the 
object why was the insect invariably rubbed only in one place 
viz. near the anus? 

Moreover the fact that the insect was eventually swallowed by 
the bird was also noted by me. 

My original notes on the above subject were published in the 
Journal of the Bombay Natural History Society and will be found 
on p. 752 a. in vol. xix, dated 15th November 1909. I hope 
that Messrs. Abdul Ali and Sdlim Ali will carry on this investi- 
gation and perhaps eventually arrive at the real solution of the 
mystery. 


B. B. OSMASTOX, 
i.F.s. {PietiL), 

XXVI.— WANTED INFORMATION ABOUT HERONRIES 
IN SOUTH INDIA. 

I should be grateful if you would publish in the Journal an 
enquiry as to the locality of any heronries in Mysore dt Malabar 

and the season in which they are in use. There must surely be 

some as herons and storks qf all kinds are very numerous all over 
the country at all times of tke year but in- spite of much enquiry 
I have never been able to hear of any breeding colonies. 


CoOVERCOLLY, 

SOMWARPET, COORG, 

July 18 , 1936 . 


F. N. BETTS,./ 
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XXYII.— A MUGGER {GROGODILUS PALU8TBIS) WITH 
ONE FOOT MISSING. 

{With a 'photo). 

While on a shooting trip in the Parambikulam Valley in Cochin 
State in December 1934 a friend of mine shot a mugger 7 ft, 10 in. 
in length at an elevation of about 1,500 ft. in the Parambikulam 
River in dense evergreen forest. 

On examination it was found that the right front foot was 
entirely missing, the mugger also appeared to be fairly thin. The 
injury had quite healed as will be seen from the photograph sent 
along with this note. 



All the mugger seen and shot in this river are GrocodiluB palus* 
irU whereas of the seventeen mugger shot in the rivers of the 
Tanjore Delta on the East Coast in 1935-36 every one proved to 
be OrcGodilu0 ponmta. 


Tahjobr 


0, K. BIDDUDPH, 
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[A crocodile shot recently in the Powai Lake near Bombay by 
Mr. McCann of the Society’s staS, had the right fore leg missing 
from well above the middle or the humerus. It was apparently a 
very old injury and did not seem either to hinder the progi-ess or 
affect adversely tlie general condition of the reptile. — Eds.] 


XXVIIL— AN ENCOUNTER WITH A HAMADRYAD 
{N, BUKGARU8). 

I was in the office one afternoon and heard my clerk’s dog 
making a fiendish yapping down at his quarters. On enquiring the 
cause thereof I vas informed that it was fighting a big cobra. 
Although cobras have been eaptui*ed on the lower lying estates 
in this district I had not previously seen one here and was some- 
what sceptical as there are plenty of very large rat snakes about. 
However, when I had finished my work in the office I went to 
investigate and found about four coolies standing round and the 
dog still keeping up its cacophony. Although at the first glance 
nothing was visible as the ‘conflict’ was in amongst some grown 
up tea, but upon a closer approach I was able to discern a section 
of the snake about 3 ft. off the ground between two bushes and 
it sent me hot foot back to the bungalow for my gun. I found 
I only had some old No. 8 shot cartridges and so took along my 
•380 revolver. On arriving back I thought I would see if I could 
see the head and to this end crawled on hands and knees 
under the tea and saw’ the dog barking only a few inches 
away from it. I drove it away and had four shots at the snake 
with the revolver but all missed — a lamentable occurrence. I 
then thought I w’ould give it a shot with the gun and this did 
not have much effect other than to make it come down sluggishly 
to earth when I managed to hit it with a revolver bullet in the 
neck. One or two facts emerge from the hunt. Firstly the extreme 
sluggishness and apparent docility of the snake — never saw its 
hood expanded once. Secondly the striking proof that a snake is 
deaf to ordinary sound; it never turned an inch at the four revolver 
shots fired a few feet away from its head, from which one pre- 
sumes it neither heard the dog; and lastly the time it took to 
die, although the backbone was broken at the neck it took half 
an hour at least before it was dead. It taped 10 ft. 4 in. before 
skinning and 11 ft. 6 in. after and was a male. There were nume- 
rous tides under its scales and a large leech was found adhering 
to it. 

I cannot account for the dog getting away with it as it did, 
as I was told the Hamadiyad, which it proved to be, was in the 
open when the dog found it and the Eng Cobra is reputed to 
be the fiercest and most dangerous of Indian snakes. The bands 
on this snake were not well defined. 

Naduab Estate, Valparai P.O., 

S. Itoia. 

25 j 1936, 


■R. N, CHAMPION 
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XXIX.— A HAMADEYAD’S {NAIA BUNQAEUS) NEST AND 

EGGS. 

{With a plate). 

1. On 7th June 1936 I was walking through fairly open moist 
bamboo forest at about 2,000 ft. elevation near Anisakan (some 
8 miles from Maymyo) in the ^Mandalay District, Burma. Noticing 
a rather cuilous looking heap of dead leaves close to the rough 
track I was following I thrust a small cane into the heap. Im- 
mediately a snake’s head shot out from the top of the heap and, 
as quickly disappeared. Having no gun and being with a picnic 
party I decided to leave well alone for the time being. 

On 11th June 1936 I returned to the place accompanied by 
Mr. T. S. Thompson, Divisional Forest Officer, Maymyo, and 
some followers. Mr. Thompson and I posted ourselves on one 
side of the heap whilst our men cautiously pushed a long bamboo 
into it from another quarter. The snake soon emerged from the 
top of the heap and we shot it. It was a hamadryad measuring 
7 ft. 5 in. 

We then proceeded to examine the heap which was about 
1 ft. 9 in. in height and 3 ft. 6 in. in diameter. Within this 
heap of dead leaves was the nest proper. It was placed on the 
ground and comprised a compact mass of dead bamboo and other 
leaves and a few small twigs and leaf stalks. Externally it 
measured about 1 ft. 7 in. in diameter and 9 in. deep. It was a 
comparatively solid structui*e and could be lifted off the ground 
without its failing to pieces. In the centre was a cup about 8 in. 
in diameter and about 8 in. deep. 

Within the nest were twentyseven eggs, white, soft-shelled 
and measuring about 55 by 27 mm. The eggs were comparatively 
fresh and in some cases stuck lightly together. Above the eggs, 
there was a compact covering of dead bamboo leaves which filled 
in the cup of the nest flush with the edges- Upon this nest, 
though separated from the eggs the snake had evidently been 
lying coiled up. The leaves forming the mound covered the snake 
and nest and they were lying loosely ns compared with the solid 
and almost woven nature of the nest proper. 

It is interesting to note that fourteen people accompanied by 
seven dogs twice passed at different times wdthin two yards of 
the nest and yet the hamadryad failed to show itself and the 
nest remained undiscovered until I prodded the heap of leaves 
with a small cane. 


H. 0. SMITH, i.F.s. 

A BDu«adbyai>’s Nest and Egos. 

2. The incident described below took place in July 1927 in 
the Tharrawaddy District of Lower Burma. 

I was returning in the afternoon along a footpath to the forest 
rest house at Thapangyaunggyi, a small village situated on the 
of the Tautx^yo stream in the foothills of the Pegu Yomas, 
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When' about two miles from the village my attention was attracted 
by shouts and the barking of dogs in the jungle some little dis- 
tance below me. On going down to investigate, I came upon 
two villagers with long bamboos and a couple of large hunting 
dogs; the party was busy, closing a large hamadiyad which was 
moving up and down a small ditch. The dogs w’ere rushing in 
from behind and attempting to bite the snake’s tail and the snake 
with its head reared up about 3 ft. from the ground was making 
lightning darts at the dogs 'which somehow managed to evade 
being bitten. One of my subordinates was carrying his gun and 
having approached to within about 10 yds. of the snake I killed it 
with a S.G-. cartridge, one pellet passing through the base of 
the snake’s head. When dead, the snake measured about 12 ft. 
in length. 

On asking the villagers how thej" discovered the snake they 
stated that their dogs had turned it - out of its nest to which 
they then led me, about 40 yds. away. The nest was built in 
the base of a small shrub about from the ground and at 

first sight ' it resembled the nest of ^ English magpie. It was 
composed chiefiy of sticks and other debris and contained a hole 
in the top through which the snake could pass. On examining 
the interior-of the .nest I found that it was divided into two com- 
partments. an upper .-and a. low^er storey. The lower storey which 
■was lined, with dead leaves -'and shaped like an ordinary bird's 
nest contained forty so# and rather shapeless dirty white eggs. 
The lower compartment was completely separated from the upper 
one by a layer of sticks and leaves so that the eggs were more of 
less in-. a sealed compartment. 

The snake had evidently been lying coiled up in the upper 
compartment, when first disturbed by the dogs and had emerged 
through the hole in the top^ of the nest, I should estimate that 
the nest was about 2 ft. from top to bottom and about 2 ft. 6 iij. 
wide at its widest part. The villagers w’ent home complete with 
snake and eggs which they intended to eat! 

Maymyo. E, J. mu still, 

September 21, 1936. i.p.s. 

[WTiile the King Cobra has a reputation for ferocity, for the 
making of immediate and unprovoked attacks, the sum of recorded 
evidence, supported now by these notes indicates that normally, 
the snake behaves in the manner of all snakes and usually 
endeavours to escape. The few instances of aggressive behaviour 
in the King Cobra are connected mainjy with brooding females, 
but it is shown in the^-pi^esent note that even in these cir- 
cumstances the -snake' may ndt ''attack.' AH those have seen 
Hamadryads during the - period of incubation have remarked 
upon the fact that the female has been coiled upon a nest of 
dead leaves or rubbish. * Commenting on the nest, Wall 
{Journal, 193) says: ‘How, this nest has been prepared^ 

there is no evidence to. .ahow% , and it would be interesting tq kpow 
if tbe Shake gathers these leayes together, li 



188 JOUMNAL, BOMBAY NATURAL HIST, SOCIETY, Vol XXXIX 


seems most probable that she selects a chance accumulation of 
debris which she can appropriate for her use/ In the present 
instance both Mr. Smith and Mr. Mustill indicate that the nest 
was a compact cup like mass which could be lifted off the ground 
without its falling to pieces. This implies a nest, which is 
something more than an accumulation of leaves and suggests an 
effort at building. Apart from this, a new fact emerging is that 
the snake does not sit directly upon the eggs, but upon a compact 
intervening layer of leaves with which she covers them. These 
leaves probably shelter the eggs and help to maintain the tem- 
perature requisite for their incubation, — ^B ds.] 


XXX.— THE GREEN PIT VIPER {TRIMEBESVBUS 
OBAMINEUS). 

An appeal for specimens. 

The discovery by Mr. and Mrs. Pope in 1933 that Trimeresurus 
gramineus, the Common Green Pit Viper, was a composite of 
three species was a notable achievement (Amer, Mus,^ Nov.^ No. 
620). It stressed in particular the value of the hemipenis as a 
specific character, for two of the species, namely T. gramineus 
and T, stejnegeri, can be distinguished from one another only by 
an examination of that structure, in all external characters being 
identical. 

The distribution of the species is still imperfectly knowm, parti- 
cularly of the two, possibly tliree that inhabit the peninsula of 
India south of the Gangetic Plain. I shall be grateful to anyone 
who can loan me specimens for examination. It is particularly 
desirable to see material from the neighbourhood of Vizagapatam, 
the type locality of T, gramineus. Exact locality of origin for 
all specimens should be given and living colours if possible. 

CKOMWBLIi Rgab, 

London, S.W, MALCOLM SMITH, 

June 15, 1936. British Museum {Natural History). 


XXXI,— DESCRIPTION OF A NEW SPECIES OP PISH 
PROM NORTHERN BENGAL. 

{With a plate). 

While making a collection of fishes in the Darjeeling and Jal- 
paiguri Districts, Bengal, we obtained some specimens of a species 
of Gflyptothorax which does not appear to have been previously 
described. We propose the name Glyptoihorax horai after our 
Mend^ Dr. Hcara of the Indian Museum, Calcutta, to whose gene- 
rous help we are so much indebted in compiling our list of the 
Wim Qf JTartbra Seagal, Our speQime^s m m the Indian 
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Museum and the Darjeeling Natural History Museum. We append 
a description and figure of the fish. 

Glyptothorax horai sp. noT. 

Vernacular: Nepalese: Kala hahri. 

D, 1/6, P. 1/9, V. 6, A. 1/9, C. 19, Barbels four pairs. 

Length of the head 4J, height of the body oj in total length. 
Width of the head *7 of its length. Width of the mouth half 
that of the head. Upper jaw the longer; a slight fringe on the 
upper lip. Barbels; maxillary pair extend half way along the 
pectoral fins; nasal reach the back of the orbit; outer pair of man- 
dibular (the longer) reach the base of the pectorals. Teeth on 
the jaw but not on the palate. Fins: dorsal three-fourth the 
height of the body, spine moderately strong, smooth; adipose dorsal 
longer than the rayed dorsal and five-eighths of the interspace be- 
tween them. Pectorals reach to half way between the bases of 
pectorals and pelvics; spines strong, flattened, with 8 or 9 strong, 
curved teeth internally — ^not plaited. Pelvics with fine transverse 
marking. Caudal peduncle about half as high as long. Adhesive 
apparatus extends from the lip to half way along the base of the 
pectorals. On the gill coverts it curves outwards but on the lip 
and thorax it consists of longitudinal folds. Laterally it does not 
extend quite to the pectorals. (In no other Glyptothorax that we 
know of does the adhesive apparatus extend to the lip. Colour: 
brownish-yellow with a dark blotch on the shoulder. Anal and 
caudal fins darker at base and tip. Size; Our longest specimen 
was 4,4 in. Habitat: Streams of the Terai (Bengal). 

Naini Tal, United Provinces. G. E. SHAW, 

June 21, 1936. E. 0. SHEBBEAEE. 


XXXII.— ON THE DIET OF THE FISH, RITA RITA. 

In vol. xxxvii, p. 661 of this Journal, Mr. Hamid Khan in 
his article ‘Habits and Habitats of Food Fishes of the Punjab' 
gives the diet of Rita rita as follows: — ‘insects, their larvae and 
on young fishes. It also feeds even on carrion. It takes live 
bait, worms, chilwa or raw meat.’ This may be as it may, but 
every specimen of Rita which I examined from the Nerbudda, 
and I must have examined a good few, had their stomachs full 
of young bivalves of about the size of peas and contained nothing 
else. The position of the mouth in these fishes in fact, suggests 
a molluscan diet. 

Central Museum^ 

Nagpur. E. A. DABEEU. 

July 4, 1936. 
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.XXXIIL— A DEAGON FLY PEE YIN UPON A'SPILEE. 

I was just about to tap a spider sitting on the edge of a leaf 
into my coflecting jar when a dragonfly tew at it with electric 
speed and caught it in its fore legs. 1 saw it feeding on the 
S 2 iider. Though I lost the specimen I was glad to learn for the 
first time that dragonflies like the solitary w’asps are also among 
the enemies of spiders. 

August 16, 1936. T. V. SUBEAHMANYAM. 

XXXIV.— MIBOELLANEOUB OBBEEVATIONS ON THE 
BIOLOGY OF ALEUEODIDAE {ALEUliODES BRASSICAE). 

The , Homoptera belong to a class of insects known as 
Exopterygota or Hemimetabola in which there exists inQomplete 
metamorphosis. But there are certain groups in this class like 
the Aleurodidae and the males ot the coccidae which exhibit a 
w’ell defined tendency towards the ‘holometabolous condition. Tlie 
sequence of events in the development of stages in the life of 
the Aleurodidae is as follow'S. 

From the egg hatches out a larva which is quite dissimilar 
to the ];)arent. ,Jt. ib not called a nymph but a larva of the ‘oligo- 
pod* type, Imms (1981). It is active for some time and then 
settles down at one jfiace, grow’s and moults. Then follow two 
more fixed, but actively feeding stages. These grow and: moult, 
and then comes the fourth instfU' w’hich is said to be equivalent 
to the pupal stage of a holometabolous insect. ' Let us' first see 
what is meant by a pupa and consider whether those conditions 
hold good here. A pupa is the term applied to the resting in- 
active instar in all holometabolous insects, during wfhich "Stage 
the insect is incapable of feeding and is externally quiescent. In 
the Aleurodidae after the third moult, the larva of the fourth 
instar is flat and thin. The upper cuticle is so translucent that 
the white outline of the future adult inside can be clearly seen 
from outside. Evidently this is not the resting stage as it is seen 
to feed and drops of liquid excretion are passed oht of the vasi- 
form orifice and are shaken oS intermittently by the lingula. This 
stage also’ growa in thickness 'and,: becomes convex in form. The 
cuticle hardens and the adult inside, gets loo^ned from* the cuticle. 
This development of various parts of the body goes on inside. 
The wings begin to develop from the internal buds and after 
the fun growth is complete the adult breaks - open the upper 
cuticle and emerges. When the cuticle hardens, and tiie internal 
development begins, "the instar appears to be in a resting condi- 
tion and. not to feed. This latter part of this 'stage (fourth instar) 
can he said to be the pupal stage, as if behaves like a pup^ 
defined above. The only type of pupa it can be compared wit^j 
is the Coarctate type. But in the latter also a very thin pupal 
skin is seen to exist under the hard outer cuticlp.*fiter_the enaer-j 
genoe'-Qf the adult, ire. there is a true pupal skin in the^piipja^ium, 
whale here there Ts found no moult or skin in between The upper 
cuticle and the adult skin as has been ascertained- dW^ing 
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a number of pupae at different periods during development. In the 
sections taken by Hargreaves, he also found only two skins, one 
forming the outer cuticle and the other forming the adult skin. 
At no other period does this instar behave hke a pupa and at 
the latter part tliis stage may be called a Eudimentary pupa (as 
Dr. Imms has named it in his Texi-bool: of Entomology, p. 188j. 

Life-History axb Habits. 

1. A, brabsicac. 

Egg laying: Alter the manner of Aleurodids, this species has 
generally the habit oi la\ing in circles or seuiicircles. but some 
dies lay ii regularly , laying two or three eggs at one place and 
then moving to another place without am apparent external dis- 
turbance. At many places the female seems to ha\e settled for 
some time, but afterwards has moved to another place without 
laying any eggs. Such places can be easily marked out by the 
white powder sticking there, ' being brushed from the abdomen. 
The i>laces chosen for egg laying are always on the underside of 
leaves, in the pockets betw’een the veins and near the midrib. 
In circles the eggs are usually in single row^s but rarely I have 
seen them in double row's. They are always laid with the tip 
tow'ards the centre. The method (as has been described by many 
authors) is due to the fact that the female sits at one place with 
the rostrum imbedded in the tissue and this seiwes as a pivot — 
she thus moves round and round and lays one by one, the radius 
of the circle being the distance from the rostrum of the female 
to the tip of the abdomen. Eggs h'eshlv laid are covered with 
pow’dery meal. The stalks are imbedded into the leaf tissue and 
as a result the eggs are difficult to remove. Por egg laying gene- 
rally tender leaves are preferred, but still I have seen eggs laid 
on older leaves and rarely on the upper side. Naturally these eggs 
on the older leaves frequently cannot survive as the leaves drop 
before the flies are mature. The number of eggs in a semicircle 
varies fi‘om 3 to 4 to 25 or 28. Eggs develop on leaves cut off 
from the plants, but the period of hatching extends. The colour 
of such eggs also deepens, the shell becomes harder and there is a 
greater percentage of death while hatching. 

Development and hatching: Eggs freshly laid are sulphur 
yellow and shining. Tlie orange bodies can be very distinctly seen 
through the shell. From day to day the orange bodies appear to 
change position, sometimes appearing at the bottom, sometimes in 
the middle and sometimes at the other end — evidently caused by 
the movement of the larva' inside. On the sixth or seventh day 
the colour of the eggs becomes brow'n and tw'o or three days later 
the laiw^a inside begins to be formed. Six or seven days before 
hatching, the red eyes of the larva inside can be clearly seen 
through the shell, and three or four days before hatching a longi- 
tudinal crease on the egg shell, more often in the middle, is noticed. 
It is on the line of this crease the rent in the egg shell appears 
through w'hich the larva emerges. First the cephalic portion 
emerges. As the larva pushes itself from inside, the rent becomes 
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larger to facilitate the complete eclosion. The egg is laid perpendi- 
cular to the leaf sui-face but soon after it bends down and lies 
horizontally. The delicate larva can thus get a foothold on the 
leaf and easily extricate the rest of the body. In the few eases 
where the eggs are standing erect on stalks, the hatching larva 
has to bend out till it gets hold of the leaf and under these cir- 
cumstances larvae have been observed to die if they fail to get 
any foothold. Similarly I have seen many larvae dead half in and 
half out of the shell without any apparent cause. The percentage 
of deaths in hatching is higher in the case of eggs on dry leaves 
than in those on living plants. The time required for complete 
eclosion of the larva from the egg shell differs in different larvae. 
I have observed them to take 45, 55, 65 and even 90 minutes, 
and when a longer time was required the part of the body of the 
larva outside the egg used to secrete wax particles. If hatching 
was effected earlier, the wax did not appear till later. 

Mating: It is alw'ays the male that goes in search of the 
female and not vice versa. The male as it comes near the mate, 
feels with the antennae and tries to come as near as possible 
abreast on the left side of the female. Then it begins to move 
its wings and passes them under those of the female. Then after 
coming very close it moves its hind portion of the body and feels 
tlae hind part of the female. If the latter is ready for pairing it 
moves its hind portion of the abdomen and ultimately the copu- 
latory organs join. The hind part of the female is held tightly in 
between the claspers of the male, then the fluttering of the wings 
and the movement of the body goes on. If the female does not 
want the male, she remains passive, then the male goes to another 
female. The copulations I have seen did not last for more than 
ten minutes. Leaving that female, the male began searching for 
other females. Before mating the eggs are always developed inside 
the body and the orange colour of the eggs inside the ovary can 
be seen from outside. 

Phofotropism: The flies seem to be positively phototropic and 
negatively geotropic. If the flies are enclosed in a glass jar in a 
mass of leaves, they will always congregate on the exposed parts 
which are turned towards the light. If they are liberated they 
will run to the glass panes of the windows. In cages they are 
always seen crowding on the part towards the light. Between sun- 
light and electric light in a room they are more attracted by the 
yellow electric light. This is in accordance with the observations 
of Uoyd (1921) that yellow light is preferred by the flies to any 
other kind. 

Feeding: The adults evidently feed, as can be seen from the 
observation that the flies kept without any food material to feed 
on succumb in three days, while on a semi-dry material they eke 
out their subsistence for five to seven days. If they are provided 
frei^ material they live for a long time. If starved for some time 
and then allowed on to plants, they feed and live on. While the 
fly is on s plant, it can be seen fixing its rostrum into the plant 
tissue and sittang at one place for a considerable length of time 
even three to four days. 



MISCELLANEOUS NOTES 


193 


Lmgevity: Immediately on emergence an adult female of d. 
hrasisicae was enclosed in a glass jar with a branch of the plant to 
feed on. The fly survived in the cage for 91 days. In the case 
of T, vaporarioium one female lived for 95 days. During these 
periods they \\ere normally feeding and laying. Males were always 
short lived. 

Egg laying rapacity: The number of eggs laid varied in differ- 
ent species. In hia'^bicac 1 have observed that the number laid 
by one female varied from 56 to 68. In vaporanonnn the number 
of eggs laid bv one female was 103. laying is not started im- 

mediately after emergence, but generalh tiieve is an interval of 
one week or ten days before the female begins to lay. The num- 
ber ot eggs fully developed inside the body at one time is 1(^ to 12. 
In spring the life history takes a longer time than in summer. 
Egg laying is very prolific in summer, but as the cold weather sets 
in egg laying is retarded. The reason is that the development of 
the ovaries is stopped. I dissected a large number of females and 
the eggs were not at all developed in the ovarioles during coldei 
months. 

Besistance to cold temperature : The flies seem to be very 
resistant to low’ temperature, the only effect on them being that 
their activity becomes less, their breeding is stopped, but their feed- 
ing goes on. The low’esf temperature in the greenhouse where 
the plants have been kept w’as l^C. but this was not constant. In 
order to see, therefore, as to how far the flies can stand continuous 
cold temperature and if they were affected, was it due to the 
temperature or the lack of food, I experimented as follows: — 

(1) Tw^o lots of 10 flies each were kept at l^C. in a refrige- 
rator in two glass topped boxes. All the flies were dead on the 
fourth day. No feeding w’as arranged for. 

(*2) Tw’o lots of 10 flies each w’ere kept at l^C. wdth a fresh 
leaf of cabbage inside the boxes for 5 days. In one 7 flies w’ere 
living and in the other 6. All the living flies died after three 
days from the time they w’ere taken out. The leaves had withered. 

(3) Tw’o lots of 10 flies each w’ere kept at l^C. for 8 and 
15 days respectively with sufficient quantity of food. The flies 
W’ere quite happy in both the cases. 

This show’s that it is not so much the cold but the lack of 
food that kills the flies and they can stand l^C. temperature for 
a fortnight, 

[This work was done at the University of Edinburgh under the 
guidaiDce of Dr. C. B. Williams, sc.d.] 

College op Agbicultdhe, V. G. DESHPANDE, 

Poona. Si.Ag,, ph.n. 

June 10, 1936. 
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XXXV.— DOES THE (ilAXT WOOD SPIDEll (NEPHILA 
MALT LATA) LIVE HOiiE THAN ONE SEASON? 

The (iiuut V'ood Sjddor (A\ macidata) is an extremely cfaiinion 
species in the forests ol Salsette Island. Towards the ond of the 
rains it i'^ in evidence e\erywhere and its great golden, glutinous 
web trequeiith forms an obstruelion across ]imgle paths. With 
the ap 2 )roach ot the cold seas<jn theie is a decided decrease in their 
numbers and by the hot w ealher the\ ha\ e completely disappeared. 
What happens to them? It might be suggested that these spiders 
aestivate. If this w'ere so. then during the next monsoon w^e should 
find num])e}‘s of adult spiders about the forest. As far as my 
observations go, they cannot support this supposition. No adult 
Xiphila are to be seen during the early part of the rains, but young 
ai*e about in plenty everywhere. They gradually increase in size 
till again w*e have the forests tenanted by large females hanging 
in their webs. This seems to indicate that the adults die out 
each year after a short span ot life, to he rej^laeed the following 
season by their brood! Further obseivation is necessary before 
this can be dt proved. Ferhajis the span ui hie ma\ \ar\ 

in different localities. 

Bombay Xatujivl HisToii\ Societi. 

G Apollo Stbeet. Bombay. C. AIcCANX. 

September 15. 1936. 

XXXVI.— PARENTAL C'ARE AND CANNIBALISM IN 
ARACHNIDS. 

On p. 411, vol. xxxviii of the Jouinal, Mr. E. E. Green makes 
a reference to and answers the old question, ‘Do young scorpions 
eat their parent?’ Mr. Green gives a very good reason w’hy young 
scc*rpions w^ould find it difficult and perhaps impossible to eat their 
niother, namely, on account of the tender condition of the young 
and the strongly chitinous plates of the mother — she w’ould be a 
tough joint! 

On several occasions I have found motlier scorpions of the 
genera Bufhus and PaJamtiaeus with young in various stages of 
development. The degree of development varied from the tender, 
creamy white, unchitinised young to young almost half the size 
of the parent, with chitinised plates fully develo 2 :»ed. In all cases 
the young wdien not crow'ded together (»n the motlierV back or 
near her w’ould always retire together with hei* wlieii disturbed. 
In all such cases the adults and young w’ere in the best of condi- 
tions. This being the case I do not see any necessity fur the young 
to exhibit cannibalistic propensities. If occasion did arise for such 
behaviour it would result from extreme hunger only, or there is 
another alternative possible, namely, the death of the parent 
or the young might occasion cannibalism, in the same w'ay as 
ants of a species will eat their dead comrades, but I do not think 
that the young w^ould deliberately kill the parent or vice versa. 
Eating the dead of the same species is of frequent occurrence in 
Nature. 
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Mr. Green, on the other hand, refers to his captive scorpion 
eating her offspring. Eeferring to this incident he adds, ‘I do not 
suppose that this is a natural habit'; nor do I. Though provided 
with insect food, it seems possible that the insects were not of 
the right kind, in which case the cannibalism of the parent was 
occasioned by extreme hunger. Most female Araelmids are, as 
far as I am aware from actual experience, very solicitous of their 
egg and young. 

Among the centipedes, parental care is strongly displayed by 
the commoner sj)ecies of Scolopendra. In this case the female 
‘broods’ her eggs by coiling her body round them. When the eggs 
are hatched she treats the young for a considerable time in the 
same way. If disturbed she very reluctantly leaves her charge 
but will soon return to it. If the eggs or young are exposed she 
will remove them to a place of safety. The young of these centi- 
pedes remain with the parent till well chitinised. The problem 
of their food is yet another matter. It seems probable that the 
parent brings food to the young at night, but further evidence is 
needed to prove this point. 

Millipedes, unlike the centipedes, do not appear to ‘brood’ 
their eggs or young. In this case, a domed structure is constructed 
by the parent and a single egg laid within. Within this chamber 
the young millipede is hatched. How long it remains within its 
nursery is difficult to say. How it obtains its food is another pro- 
blem as there is no entrance to the chamber! 

The parental care exhibited by spiders is well but this 

varies in many directions. Some make a cocoon and are indiffer- 
ent to its after care, others carry the cocoon about w'ith them till 
the young are hatched, and others still not only carry the egg case 
but the young also till they are able to fend for themselves. A 
species wffiich carries her young clustered roimd her abdomen is 
the large spider [Heteropoda venatoria (?)] commonly found in 
houses in Bombay. I once removed the egg case of the spider. 
She ran away but soon returned to the spot to which I had removed 
it, obviously to look for it. On my approach she again made off. 
I then got ahead of her and presented her with the egg case at 
the end of a pair of forceps, she immediately seized it. I then 
removed it again and placed it on the ground and watched. The 
spider immediately began to search for her egg case and eventually 
found it. She seized it and made off. I did not disturb 
her further. 

While on the topic of spiders, I should like to refer to another 
phase of the Arachnid life, ‘Do female scorpions and spiders eat 
their “husbands”?' This is as common a belief as the one men- 
tioned above, but definite proof is yet awaited. The males of 
many Arachnids, particularly among the spiders are insignificant 
beings when compared with their females. They are small in size 
and frequently most unlike in general colour and form to 
the gentler sex. Their sole purpose in life appears to be the ferti- 
lization of the female, which, according to belief, they achieve at 
great personal risk — ^the risk of being ignominiously devouti^l 
Among the w^eb building spiders, the males usually keep 
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peripheral portion of the web as though they were really afraid of 
their larger spouses. Woe betide one of these ‘bridegrooms’ if he 
come within the grasp of his ‘bride’. Are these males so foolish 
as to lay themselves open to such a fate? They are not so easily 
caught anyway. On her approach they move olf to another quarter 
ot the \\eb — then again they are ‘microseopicar to be dealt with 
easily and by far more active. Whether prospective ‘bridegrooms’ 
are eaten or not I am not prepared to answer definitely, but I 
shall relate a small observation and leave the reader to form his 
own conclusions, and then ask a question myself. 

\'\Tien going through the forest I came upon a female of the 
Giant Wood Spider {Nephila maculaia) which had just cast its 
skin. She hung quite limp and helpless from the. centre of her 
web — quite unable to move even w^hen touched. Round about her 
were several males — all prospective ‘bridegrooms’. The males 
chased each other about the web and aw*ay from the female; it was 
evidently a contest for superiority and possession of the female. 
In due course one of the males copulated with her. While copu- 
lation was in progress the unsuccessful males climbed ail about 
the pair, but their action did not in an} way disturb them. Un- 
fortunately being pressed for time I could not complete my obser- 
vation. Now’ for my question: Is it usual, when there is a 
disparity between the sexes in size for the males to avail 
themseives of the period of eedysis to copulate? If this is so, 
then the males are not so imprudent as it would appear! They 
w'ould have ample time to escape before the females became active. 
Further evidence is also required before we can definitely establish 
w’hether the males of Arachnids fall victims to the females when 
captured by the latter. There is the alternative suggestion that 
once the males have fulfilled their purpose in life they become 
exhausted and die, and it is then that the females finding the dead 
or dying utilise them as food in the same way as ants do. 

In the Scorpions we do not find such a disparity in the sexes — 
there is really very little. Tins being the case I am disinclined 
to accept the belief that females devour the males after copulation 
till evidence is forthcoming. That fights occur between ini,viduals 
and the vanquished is eaten is no proof that the males are eaten 
by females- I have kept separate cages of Buthm and Patmm- 
naeuB and the individuals in each cage lived together for a con- 
siderable Hme on amicable terms. This does not support the 
belief that scorpions are cannibalistic in the true sense of the 
word — that they deliberately kill each other for food unless pressed 
by hunger. *A kingdom divided against itself must fall’ and this 
is very seldom the case in Nature. 

Bombay Natural History Society, 

Bombay. C. McCANN. 

Sefi&mber 13 , 1936 . 

^ [Since '^rating the above I eame across another instance of 
thi» nature in which copulatiofn was effected during the limp period 
of the female following eqdysis. — C- McC.] 
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XXXVIir.— MATIXG OF THE SPIDEE TETEAGXATHA. 
{With a sketrhl 

While I was engaged in collecting spiders from among the 
foliage of a short graft mango tree I was surprised to see a male 
Tetragnatha speeding alone one of the branchlets. I drew back 



and watched its course. In a moment he had grasped a partner 
in his hands. The partner was a female of about his own size. 
Her coloui* was more attractive than his dull brown hue. She 
yielded to his clasp and never showed any sign of running aw^ay 
fi*om him. They stood facing each other. Their chelicerae met 
along their edges. In this position they seemed to remain com- 
fortably- The female slightly tucked her abdomen tow^ards her 
mate. The male began to deposit the sperms into her orihcse 
with his palpal organs. But in doing so he did not use both the 
pedipalps at the same time. At first he used his right palpal 
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organ for about a minute. Then he removed it and used his left. 
In another minute he displaced his left with his right organ once 
more. Thus the process went on for about three minutes. Then 
they separated and the male dropped down to the ground by its 
thread. 


T. V. SUBRAHMANYAM. 


press, madras, and published b? 

MTmfiL BoifEAijr 





I HE INDIAN I ROUT 
: (Qpsarius) bola Hamlltc 


JOURNAL 

OF THE 


Bombay Natural History Society. 

April 1937. Vol. XXXIX. No. 2. 


THE GAME FISHES OF INDIA. ^ 

BY 

Sunder Lal Hora, d.sc., p.r.s.e., f.l.s,, p.z.s._, f.r.a.s.b., f.n.Im 
Assistant Superintendent, Zoological Survey of India, Calcutta. 
{With one plate and 3 text-figures). 

Prefatory Note. 

For a number of years the Editors have been urging me to contribute to 
the Society’s Journal a senes of articles on the Game Fishes of India on the 
model of Mr. Stuart Baker’s excellent series entitled ‘The Game Birds^ of the 
Indian Empire’. Unfortunately the taxonomy of Indian fishes, especially of 
the freshwater forms, is in a state of great confusion and in some cases it 
is not even possible to define the precise generic and specific limits of the 
commonest forms, such as Mahseer, without a great deal of preliminary spade 
work. As enquiries are very often made regarding the habits and habitats 
of these fishes, it has been considered desirable to start the series, giving 
as much information about each species as is available. It is hoped that 
these articles will induce anglers and others interested in the subject to 
contribute their experience to the pages of the Journril, so as to enable us 
to have a better knowledge of these valuable fishes. 

In writing up this series I shall first of all deal with forms of which I 
can easily obtain coloured sketches or about the taxonomy of which there 
does not appear to be much confusion. The order of the .treatment of the 
various species will, therefore, not be in accordance with the systematic posi- 
tion of these forms. 


I.— ‘THE INDIAN TROUT’. 


BABILIU8 {OPSARIU8) BOLA HAMILTON. 
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Introduction. 

The fondness of the Europeans for Trout-fishing is so great that 
even in India wliere no true Trout (Family: Salmonidaej existed 
before their advent, as a result of persistent efforts, two or three 
varieties of trout have now been introduced. Loch Leven Trout 
{Sahno levenensis) was the first to be imported and acchmatised 
into the Nilgiri Hills in the seventies of the last century (9).^ 
Since then true Trout have been introduced into several other 
localities along the Himalayas where then culture is proving a 
great success. It may be remarked that in their natural state 
the nearest locality to India where they exist is the northern slope 
of the Hindu Kush in Afghanistan (15). There are in Northern 
India certain species of Carp which resemble true Trout either 
in form, lepidosis, colouration or sport mg qualities and for 
these reasons they are commonly called ‘Trout’. Such fishes in- 
clude the ‘Indian Trout known in scientific hteratm^e as 
Banlius bola Ham. The origin of the jDopuiar name and the 
relative qualities of the fish are thus described by Thomas (23) : 

"I have called it the Indian Trout, because it is commonly tims called in 
Northern India. Othei competitors there are for the name; but Banlius hoJa 
seems to have the best title to be called the Indian Trout. To avoid confusion, 
therefore, we will commence by deposing the other fish which seem to have 
less right to the honourable distinction. Orenins ruhardsonii has. according 
to Day, been called the “Kemaon Trout". * In some specimens there are black 
spots on the sides and head.” Of Oreinm sinuafu^ Dr. Day writes in his 
Fishes of India, “some have scattered black and occasionally red spots, and 
these have been termed Trout". But this fish has a sucker with which it 
adheres to rocks, which is most imtroutlike, and Dr. Day tells me it will not 
take a fly at any price, a piece of wrong-headedness for which, with your 
eoneun'ence, it should be shorn of its brevet-rank, in spite of its red spots. 
Ok formose pner nimium ne crede colon — we will degrade you in spite of your 
looks. ‘‘Handsome is that handsome does” is the better rule, and as Barilius 
beta sports like a trout, as we shall see, let us allow his claim, though he 
has no adijwse dorsal fin like the true trouts (Salmonidae). We may have 
the less hesitation in confirming the honorific as there are no indigenous trout 
in India,’ 

Ml the* Himstlayas the small-scaled Barbels of the genera 
mi. Oreinm (Schizothoracinaa) are sometime^ termed 
but With these Ashes we shall deal sthrotime kite-. 
Befareme may, however, fee made to the fact feat th^ m k 
great superficial similarity between the Schizothoracinae and the 
Salmonidae and that the features of resemblances betw^een them 
have been independently acquired under the stress of similar en- 
vironmental conditions — rapid-running water over a rocky bed (!). 

Taxonomy. 

Nomenclature, 

^ is unfortunately the case with a number of our well-known 
Gate Fishes, such as Mahseei\ the taxonomy of the 'Indian 
. , — — - — 

m thick type within* brackets i^fer to the serial numbers of 
the |»nb{ka4ions lasted in fee bibUogiaphy at the end of fee paper. 

A ih -soeae parte of India* e6p6ma% *fee Bastem Himalayas, this fish goes 
by' , name el ^ - 
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Trout’ is also involTed in a great confusion. It was originally 
described by Hamilton (13) in his second division of Cyprinus 
which he termed BariUus and defined as follows: 

‘Ilsiies of the genus CypnmiSj. uitli the body very long and much com- 
pressed; with the sides irregularly marked with numerous incomplete transverse 
bars or spots; \uth the back fin placed considerably behind the middle of the 
fish; and with one lateral line at least running parallel to the lo\^er edge 
of the fish.’ 

He further observed that 

‘The fishes of this division, on aecount of the numerous spots or marks 
on their sides, have a considerable resemblance to our Trout, and. by the 
English in Bengal, some of them have been considered as belonging to that 
genus; but they have only one fin on the back.* 

Among the species included by Hamilton under Bariliiis are: 
(1) Cypriniis hariJa, (2) C. chedrio. (3) C. barna, (4) C. vagra, (5) 
0. hendiUsis, (6j C. shacm. (7) T. cocsa, (8) C. cliedra. (9) C. tila, 
(10) C. hola, (11) C, goha and (12) C. fileo. The majority of the 
species in this group are of little value, but in the case of C. goha 
Hamilton says: 

‘I have found this fish in the Kosi, Yamuna, and Son rivers, where it is 
called a Trout by the English, It grows to about the size of a herring, and 
is a fine flavoured delicate fish, somewhat resembling in taste the Srneh of 
Europe.’ 

Though Hamilton published the drawings of only two species 
of BanVius — Cyprhius heyidflisis (4) and 0. cocsa (13)— very 
fortunately there are drawings of seven other species in his col- 
lection of MS. drawings (14) now preserved in the library of the 
Eoyal Asiatic Society of Bengal. Of these IMS. drawings, three 
were published by Gray (11) and five by McClelland (20), while 
two species — C. chedrio and C. tila — did not have any illustrations. 
It is beyond the scope of this paper to discuss the precise specific 
limits of all the species enumerated above, but it may be indicated 
that certain authors (9, 12. 17) have regarded C. hola and C. goha 
as conspecific, while some others (2, 5, 6. 20) have considered them 
as separate species. The conflicting views on this point may now 
be elucidated. 

Of C. bola Hamilton says, ‘It grows to four or five inches in 
length, and is little valued.’ He found this species in the 
Brahmaputra ‘with many oblong diSuse spots, and a longitudinal 
golden stripe on each side." His C. goha is provided ‘with many 
diffuse scattered spots on the sides’, and grows to a much larger 
‘In other respects it has the closest resemblance to the 
Bola just now described; and I have only in addition to state, that 
the spots on the sides of the Goha are more numerous, more 
irregularly scattered, and rounded than those on the Boh, ’ These 
observations are fully borne out by his drawings of the two species. 

Authors, who had series of specimens of these forms for ex- 
amination, came to the conclusion that C, bola merely represents 
the juvenile stage of G, goha, Mukerji and I (17) recently studied 
this flsh in its natural surroundings in the Dehra Dun hills and 
showed how the colour varies with age. la the colour drawii^ 
of the two Dehra Dun specimens reproduced here the juveidi^ 
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Intuodltction. 

Tlio toucluews of i\\o J<]uro])oiins for Troui-liBhmg iw so great that 
ovcMi ill India wIumv iio true Trout (Family: Saliuoniilae) existed 
before {lu‘ir adveiil, as a result of persistent ('fforis, t\\o or three* 
viii’ieties of trout have now been introduced. Loch Le\i*ii Trout 
(Sah)io (cticHCHHis) was the first to be imported and aceliinafist*d 
into the Nilgiri Hills in the st*venties of the last century (9).* 
Since then true Trout have been introduced into several other 
localities along the Himalayas where their culture is proving a 
great success. It may be remarked that in their natural state 
the nearest locality to India where they exist is the northern slope 
of the Hindu Ivush in Afghanistan (15). There are in Northern 
India certain species of Carp which resemble true Trout either 
in form, lepidosis, colouration or s])orting qualities and for 
these reasons they are commonly called ‘Trout \ Such hslies in- 
clude the ‘Indian Trout known in scientific literature as 
BanJias hoi a Ham. The origin of the popular name and the 
lelative qualities of the fish are thus described by Thomas (23): 

‘I Jiavo called it the Indian Tioiit, because li is cuininnnb thus called m 
Nortliern India. Other <*oinpetitors there are foi the name, hut bola 

seems to have the best tith* to be ealled the Indian 'Pioul. To avoid confusion, 
therefore, we will comnieuce b\ deposing the other fish wliicli seem to have 
less right to the honouiable distinction. Oreiuu.s ruhuriJ,sonu lias, according 
to Day, been called the “luunaon Trout”. “In some spocunens there arc hhu‘i: 
spots 'on the sides and liead.” Of Orvniu,s noiiwiios Dr. Day writes in his 
Fishett of India, “some have scattered black and occusioiiully rod spots, and 
these have been teriued Trout”. But tins tish has a sucker with wliicli d 
adheres to rocks, which is most iintroiitlikc, and Dr. Da)- tells mo it wdll not 
take a fly at any price, a piece of wrong-hcadedness for which, with join 
coneurrence, it should be sliurii of its brevct-raiik, in spiti* of its red spots. 
Oh formoae pver nmimn ne erode eolori — wo will degrade you in spite of your 
looks. “Handsome is that handsome does” is the better rule, and as Bariliuff 
bola sports like a trout, as w*o shall see, let us allow his claim, though he 
has no adipose dorsal fin like the true trouts (Salmoiiidae), We may have 
the less hesitation in confirming the houorifii* as there an* no indigenous trout 
in India/ 

All nlong the Himalayus the BmaJl-Hcalcd Barbols of the genera 
SvJihothorax un<l Orcinm (Scliizothoracimie) are sometimes termed 
*TrouH, but with thoae fishes wo bIuiII deal Bometime later. 
Keference may, however, bo made to the fact that there is a 
great superficial siiuiUirily between the Bchizolhoracinae and the 
Balmonidae and that the features of resemblances bolween them 
have been independently acquired under the stress of similar en- 
vironmental conditions— rapid-running water over a rocky bed (I). 

Taxonomy. 

Nomenclaiiirc. 

As is unfortunately the case with a number of our well-known 
(jame Fishes, such as Mahsecr, the taxonomy of the ‘Indian 


^ N'uiuerals in thick type within* brackets refer to the serial numbers of 
the Various publications listed in the bibliography at the end of the paper, 

^ In some parts of India, especially the HaBtem Himalayas, this fish goes 
by the name of ‘Hill Trout*. 
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Trout’ is also involved in a great confusion. It was originally 
described by Hamilton (13) in his second division of Cyprinus 
which he termed Barilius and defined as follows: 

‘Fishes of the genus Cijprinmi, with the body very long and much com- 
pressed; with the sides iiregularly marked ^Mth numerous incomplete transverse 
bars or spots; with the back fin placed considerably behind the middle of the 
fish; and with one lateral line at least running parallel to the lower edge 
of the fish.’ 

He further observed that 

‘The fishes of this division, on account of the numerous spots or marks 
on their sides, have a considerable resemblance to our Trout, and, by the 
English in Bengal, some of them have been considered as belonging to that 
genus; but they have only one fin on the back.’ 

Among the species included by Hamilton under Barilius are: 
(1) Cyprinus barila, (2) C, chedrio, (3) C, harna, (4) vagra. (5) 
G, hendilisis, (6) C. shacra, (7) C. cocsa, (8) C. chedva, (9) C. tila, 
(10) 0. hola, (11) 0. golia and (12) C. fileo. The majority of the 
species in this group are of little value, but in the case of C. goha 
Hamilton says: 

‘1 have found this fish in the Kosi, Tamuna, and Son rivers, where it is 
called a Trout by the English. It grows to about the size of a herring, and 
IS a fine flavoured delicate fish, somewhat resembling in taste the Smelt of 
Europe. ’ 

Though Hamilton published the drawings of only two species 
of Barilius — Cypivius heytdilisis (4) and 0. cocsa (13) — ^very 
fortunately there are drawings of seven other species in his col- 
lection of MS. drawings (14) now preserved in the library of the 
Eoyal Asiatic Society of Bengal, Of these MS. drawings, three 
w^ere published by Gray (11) and five by McClelland (20), while 
two species — C. chedrio and C. tila — did not have any illustrations. 
It is beyond the scope of this paper to discuss the precise specific 
limits of all the species enumerated above, but it may be indicated 
that certain authors (9, 12, IT) have regarded C. bola and C. goha 
as conspecific, while some others (2, 5, 6, 20) have considered them 
as separate species. The conflicting views on this point may now 
be elucidated. 

Of C. hola Huuiillou says, ‘It grows to four o)* five inches in 
length, and is little valued.' He found this species in the 
Brahmaputra ‘with many oblong diffuse spots, and a longitudinal 
golden stripe on each side.' His C. goha is provided ‘with many 
diffuse scattered spots on the sides’, and grows to a much larger 
size. ‘In other respects it has the closest resemblance to the 
Bola just now described; and I have only in addition to state, that 
the spots on the sides of the Ooha are more numerous, more 
irregularly scattered, and rounded than those on the Bola. ’ These 
observations are fully borne out by his drawings of the two species. 

Authors, who had series of specimens of these forms for ex- 
amination, came to the conclusion -that CL bola merely represents 
the juvenile stage of 0. goha. Mukerji and 1 (17) recently studied 
this fish in its natural surroundings in the Dehra Dun hills and 
showed how the colour varies with age. In the colour drawings, 
of the two Dehra Dun specimens reproduced here the juvanili, 
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and the adult colouration are clearly brought out. These show 
conclusively that Hamilton's two species must be regarded as 
conspecific. As bola is described before goha, it has priority over 
golia for the purpose of scientific nomenclature and this is wliy the 
‘Indian Trout’ has been known as Banlius bola. After Hamilton, 
McClelland (20, pp. 297, 298, 419, 420) referred to these fishes 
buti placed them in a new genus Opsarius along with a very diversi- 
fied group of species. The genus was characterised as follows: 

‘Mouth widely cleft, body slender, and usimlly marked with transverse 
green streaks or spots, dorsal small without spine, and placed behind the 
middle, anal long, lower margin of the body more arched than the upper.’ 

‘Ohs. Intestine very short, and extends almost straight from the stomach 
to the vent.’ 

He made some observations on the morphology and bionomics 
of the fishes of this composite genus, and described Hamilton’s 
0. goha as Opsarius gracilis and C. bola as 0. megastornus. Of 
the latter he had no specimen for examination and referred to its 
characters as given by Hamilton; while the former — the Korang 
of the Assamese — is described in some detail. Concerning this 
species McClelland remarks: 

‘This species occuns in .all parts of Assaiii, m the Kosj, the Jnmiia, the 
Granges and the Soane rivers ; in w'hich last Buchanan says it attains the 
size of a Herring, and is called Trout by the English, (diiclly from the spots 
on the sides, and its fine flavour. For the latter I cannot answer; but as the 
species of this group are not much esteemed by the natives, I suspect xt o^ves 
its imagined sweetness, in some degree, to its supposed resemblance to Trout. 
Notwithstanding the beauty of its appearance, its habits arc such as to render 
it very objectionable in fish ponds.’ 

Both Cuvier and Valenciennes (6) and Bleekev (2) referred to 
Hamilton’s two species as distinct forms, but they had no speci- 
mens for examination. 

In 1858, Blyth (3) described Lcuciscus salmoides from Allaha- 
bad and defined it as follows : 

‘Affined to L. goha {Cyprinm Bariluw goha B.H., v. Opaarms gracilift 
McClelland); but larger and deeper in the body, with the spots smaller, much 
more numerous, and more regularly disposed, many of them occurring below 
the lateral line, and others on the opercula and praeopercula ; upper Up studded 
with pom. 

B, 10; A. IS; V. 14; V. 0; C. 18. 

Lateral line composed of 88 to 90 scales; and oblique series of 26 scales 
descending from anterior base of dorsal. Length of specimen 11 in.’ 

The larger specimen figured here from the Delira Dun hills 
possesses all the special features noted by Blytli for his species, 
and is about 11 inches in length. But there 'can hardly be any 
doubt about its identity with Hamilton’s species. 

Steindachner*s (22) description of the Hndian Trout’ is based 
on young specimens from 5 to 7 inches in length and his determina- 
tion of the species as Bariliiis goha is based on Gray’s drawing 
(II) in the lUnstraiions of Indian Zoology. 

Giinther (12), who examined young, half-grown and adult 
specimens of ^ the , apecies, was the first to combine Hamilton’s 
two,^ species into one and on aocount of its very wide mouth, 
.extending, beyond the eyes., he separated it into a new genus Bola 
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and designated the fish as Bola goha. Except for the width of 
the mouth there is no other special feature in which his genus 
differs from Banlius. He also indicated that Opsarins McClel- 
land (in jDart) is a synonym of Bola. Day (7) pointed out that 
Bola Gunther is 'preoccupied by Genus YT in Hamilton Bucha- 
nan’s Fishes of the Gayiges, p. 73’, and instead revived Opsarm^ 
McClelland to accommodate Hamilton’s Cyprinus goha. In his 
later works, however, Day ( 9 , 10 ) did not consider this species 
generically distinct from other members of the genus BariUus, 
and accordingly regarded Opsarhis McClelland as a synonym of 
Barilius. 

In 1918, however, Jordan ( 18 ) proposed the name Baiamas 
as a ‘substitute for Bola Gunther, 1868, preoccupied by Hamilton’ 
and designated Cypruius hoi a Hamilton as the type of the genus. 
Evidently he was not aware of the fact that Day (7) had already 
restricted the use of Opsamis McClelland for Bola Gunther. In 
his Oeyiem of Fishes he ( 19 ) noted that Opsarhis is ‘ai^parently 
a synonym of Barilius Ham.’ Ohaudliuri (5), without looking 
properly into the contention of Jordan, revived the generic name 
Bola and erroneously regarded G. bola and C. goha as distinct 
species. Mukerji and I used the generic designation Eaiarnas in 
recording the 'Indian Trout’ from the Dehra Dun hills, without 
looking into the past changes in the nomenclature of the species. 
If it be conceded that Cyprimis hola, with 0. goha as a synonym, 
should be regarded generically different from other species of 
Barilius on account of its very wide mouth then its proper scientific 
title should be Opsarhis bola (Hamilton), but the question whether 
0. bola is generically distinct from the other known species of 
BariUus still remains to be elucidated. 

A glance at Day’s figures of the various species of Barilius 
described in the Fishes of India (pis. cxlviii; cxlix; cli, fig. 2) 
shows that the extent of the mouth is a very variable character 
in this genus. In B. guttaius (Day) from Burma the cleft of the 
mouth is deep and extends for a considerable distance behind the 
eye. The suborbitals are also very broad, 'more especially the 
hindermost which is nearly behind the vertical from the posterior 
margin of the orbit, and almost covers ‘the cheek.’ In these 
respeci-s the species agrees very closely witli B. bola and was 
originally described under the generic designation Opsarhis (8). In 
B. tileOj B. gatensls, B. haheri, B. modcstus and B. vagra the 
posterior extremity of the maxill.i extends to beneath the middle 
of the orbit and the suborbital bones cover a considerable part of 
the cheek. In B. bendilisis, B. barila, B. canarensis and B, barna 
the posterior extremity of the maxilla reaches to below the 
anterior third of the orbit, while in the remaining species — B. 
evezardi, B, shacra and B. radiolatus — the maxilla just reaches 
the margin of the orbit. It is clear from the above that though 
no generic importance can be attached to the extent of the mouth, 
the condition in B. guttatus and B. bola is sufficiently character- 
istic to warrant their inclusion in a separate group within the 
genus Barilius, I, therefore, propose to call the ‘Indian t’roptiy 
Parilius {Opsarius") bola Heim, 
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Systematic Position. 

The genus B aril ins belongs to the sub-family Easborinae of 
the family C'\prinidae, usually known as Carps (Order: Ostario- 
physi; Sub-order: Cypnnoidea). In the fishes of this family the 
head and the body are usually compressed and, except in a few 
cases, the pectoral and the ventral fins are inserted along the 
sides and possess only one simple ray. There is no spine below 
the eye vhich has a free orbital margin or a gelatinous eyelid. 
The mouth is inferior or terminal; its upper border is formed by 
the pvemaxillaries only. There are never more than two pairs of 
barbels. The body is covered with scales and the lateral line is 
genei*ally complete. The pharyngeal teeth are present in one, two 
or three series. The air-bladder is usually large and free in the 
abdominal cavity. 

In the Easborinae the abdominal surface is not compressed into 
a sharp edge. As a rule, the lower jaw is provided with a sym- 
physial knob, fitting in an einargination of the upper ]aw. The 
dorsal fin is without an osseous spine and is situated behi.id 
the ventrals. The lateral line abnipth bends downwards and, 
w'hen complete, runs along the low'er halt of tlie tail. 

The members of the genus Baiiliiis tire characterised by their 
compressed snout and anterior mouth. Moreover, they usually 
possess spots or \ertical bars on the body. In the sub-genus 
Opsarius, as indicated above, the cleft of the mouth extends 
beyond the eye. Besides the ‘Indian Trout’, there is only one 
other species — B. (Opsariiis) gnttatus Day — which possesses tin's 
character; it is found in Burma and possesses 44-48 scales along 
the lateral line (versus 88-94 in hola). 

Description and Distrihiifion. 

Barilius (Opsarius) bola Hamilton. 

The Indian Trout. 

Vernacular names. — Buggah (Orissa); Korang (Assam); Bola 
(Bengal); Buggarah (Hindi); Gohu (Purniah Dist.); Bhola Goal- 
fmar Nadaida (Mechi); GuJabi Machli or rose-speckled fish. 

B. iii; D. B/7-8; A. 8/10; P, 13; V. 9; C. 19; L. 1. 88-94; 
L. tr. 12-15/9-11. 

Bardius bola possesses the characteristic Trout-like form: its 
dorsal profile is scarcely arched, wdiile its ventral profile is some- 
what convex. The head and body are greatly compressed: the 
former is sharply pointed. The length of the head is contained 
from 4.3 to 4.6 times in the length without the caudal. The 
head is proportionately smaller in the younger individuals. The 
width of the head is considerably greater than the width of the 
body and is contained from 1.9 to 2.3 times in the length of the 
head; the h^ht of the head is contained from 1.5 to 1.6 times in 
the same dimensions. The depth of the body is contained from 
5.4 to 5,7 times in the total length and from 4.3 to 4.6 times 
in the length withotrt the ^udal. The caudal peduncle is wxlj 
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formed; its least height is contained from 1.5 to 1.9 times in 
its length; in smaller individuals it is propoilionately deeper. 

The eve is situated slightly belov the level of the dorsal profile 
and entirely in the anterior half of the head. In adult specimens 
the mouth opening extends about diameters ot the eye behind 
the posterior margin of the orbit. The eye is proportionately 
much larger in the younger individuals; its diameter is contained 
from 5 to 7 times in the length of the head, from 1.4 to 2.1 times 
in the length of the snout and from 1.1 to 1.9 times in the inter- 
orbital width- The interorbit ul space is more or less flat. In 
some adult specimens the snout and cheeks are covered with 
‘pearl-organs’^ and there are alsc» tubercles on the dorsal surface 
ot the anterior rays of the pectoral fin in single rows. The lower 
jaw IS also covered vith sharply pointed tubercles. Such speci- 
mens agree in every resxjeel vith Blyth's description oi Lenci6rii6 
salmoulefi (vide supra, p. 202), and in my opinion represent the 
mules of the species. Hutficient material is. however, not avail- 
able to elucidate these sex differences. The mouth is very wide 
and obliquely directed upwards. The upper jaw is longer than 
the lower and is deeply notched in the middle to receive a very 
prominent knob of the lower jaw. The suborbital ring of hones 
is very wide, especially the third vhicli in adults is as wide as 
the distance between its hizid border and that of the operculum. 
The barbels are altogether absent. The scales are very small. 
The lateral line is curved anteriorly and then it is continued to 
the lower half of the base of the caudal fin. 

The dorsal fin commences somewhat behind tlie anterior origin 
of the ventral and its free edge is only slightly curved; its com- 
mencement is equidistant between the anterun* margin ot the orbit 
and the base of the caudal fin in young specimens while in the 
adults it is mid^\av between the posterior maraiii of the orbit 
and the base of the caudal fin; it is considerably higher thiin long. 
The pectoral fin is almost as long as tlie head behind the eye 
and is separated from the ventral b\ a considerable distance; 

its outer rays are the longest, and there is a scuh a]>peiidage in 

its axil. The free border ot the ventral fin is concave in the young 
specimens, wdiile in the adult males three ot the inner rays are 
somewhat produced so that they form a regular lobe; these elon- 
gated rays are probably used for clasping during copulation. The 
caudal fin is deeply forked with both the lobes equal and pointed. 

In young individuals the colouration is much lighter than that 
of the adult. The back is greenish-gray and this is separated from 
the silvery portion below by a longitudinal golden stripe. The 
fins are yellow. The greenish-blue spots on the sides are oblong 

and their number in a specimen about IB cm. in total length 

varies fi‘om 15 to 17. In between these spots, at a somewhat 
lower level, there are indications of a second series of spots. The 
middle portion of the low'er lobe of the caudal as well as its pos- 
terior margin are grayish. With the growth of the fish the colours 


^ The term ‘pearl organs’ is used for the coinifications of the skin which 
take the form of small tubercles; these appear chiefly on the head of v^iou^ 
Cyprinoid fishes at breeding time. 
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become nmeli deeper and the yellow is replaced by orange. The 
spots become rounded and are irregularly distributed in many rows. 
In fully mature specimens they also occur on the preoperculum, 
the suborbital bones and the operculum. Day’s description of the 
colouration of a fairly grown-up specimen is as follows: 

‘Silvery Tvith two or more vertical rows of bluish blotches along the sides, 
the upper being about twelve to twenty, and the lov\er intermediate; some 
spots also on the head. Lower half of the dorsal fin slightly gray. Caudal 
orange, stained with gray and black. Pectoral, ventral and anal orange, 
the colours being somewhat similar to those of a trout.’ 

A colour drawing of the species was published by Spence and 
Prater (21} based on the drawing and description by Day in his 
Fishes of India. The specimens, of which the drawings are 
reproduced here, w'ere collected by me from the Song Biver near 
Laehhiwala in the Dehra Dun District. Ihi fortunately no notes 
on colouration w’ere taken in the field, but the details have been 
filled from the original drawings of the species prepared by 
Hamilton over a century and a quarter ago. These drawings are 
beautifully prepared and w’ell preserved. The author has left notes 
to the effect that he alw^ays had them coloured from living 
specimens. 

Distribution. — BariJius bola is confined to the hilly parts of the 
Punjab, United Provinces, Bihar, Orissa, Bengal, Assam and 
Burma. Day records that it grows to about a foot in length, but 
mentions that ‘one killed in Assam by Mr. Hannay is stated to 


have weighed 5 lbs,’ Usually it 

w'eighs undei 

‘ 2 lbs. 



Measurements 

in vtillimeires. 




Total length including caudal 

... 107-0 

130-0 

285-0 

286-0 

Lenarth of caudal 

22-0 

28-0 

55-0 

55-0 

Depth of body 

... 19-0 

23-0 

50-0 

53 0 

Width of body 

... 10-0 

11-0 

24-0 

29’0 

Length of head 

... 23-0 

29-5 

65-0 

65-5 

Width of head 

... 12-0 

15-0 

28-5 

32-0 

Height of head at occiput 

... 15*0 

19-0 

41-5 

41-0 

Length of snout 

6-3 

9-0 

18-0 

19-0 

Interorbital width 

5*0 

8-0 

17-0 

18-0 

Diameter of eye 

4*5 

6-0 

9*3 

9-3 

Longest ray of dorsal 

... 15-0 

18-5 

39-0 

39*5 

Longest ray of anal 

13-0 

17-0 

34-0 

35-0 

Length of pectoral 

15-0 

19*0 

41-0 

41*0 

Ijength of ventral 

... 11-5 

14-0 

32*0 

32-5 

Length of caudal peduncle 

14-0 

17-0 

41*0 

41-0 

Least height of caudal peduncle 

9-0 

10*0 

22-0 

22-0 

Length of maxilla 

13*0 

17-0 

37*0 

37*0 


Bionomics anu Pishing Notes. 

Thomas (23)* on the authority of his several correspondents 
and personal experience, has given copious notes regarding the 
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habits, habitat, occurrence in various localities and the type of 
rod and tackle required to deal with this fish. Those desirous of 
obtaining full details may consult this invaluable work in originaL 
The ‘Indian Trout’ is found in many rivers of Xorthern India 
where it lives in clear streams with rocky beds. Generally it 
prefers junctions^ of streams or rapids at the head of pools. In 
such situations it preys on smaller fish and is thus very destructive 
to fisheries in general. I have also found remains of insects (of 
a di’agon fly) inside the stomach of one of the individuals collected 
in the Song Eiver. Its wide mouth and stream-lined body are 
admirably adapted for a predacious life and the form and structui’e 



Text-fig. 1. — Alimentary canal and air-bladder of Barilius {Opsarius) hola 
Sam. Nat. sixe. From a specimen about 11 in. in total length, 
fl. Alimentary canal: anterior part of stomach is cut open to show the 
nature of its internal wall; 6. Air-bladder. 

of its alimentary canal (fig. la) leave no doubt that it is a highly 
carnivorous species. McClelland (20) noted: 

‘The stomach is equal to about half the entire length of animal, and the 
intestine from the stomach to the vent only about half the length of the 


* The advantages of such a habitat were pointed out by me in th^ 
of ‘Fish of Chitral* (16). 
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stomach itself, and separated fiom that organ, which it iivals in capacitjp, 
merel} by a stnctuie. 

‘The Ii\er and other large glands whose functions aie supposed to facilitate 
digestion aie extremely small in this species, though it is possessed of an 
insatiable carmvoious appetite; nor have I found in Cjprmidae, m general, 
those glands beai any proportion to the size of the stomach, oi the nature of 
the food in different species ' 

The inner surface of the stomach is raised into folds mnning 
in various directions (fig. la) which help to increase the glandular 
area meant for the secretion of the gastric juice. The liver, though 
short in the anterior region, extends along the stomach as noted 
by McClelland in his general account of the genus Opsarius. This 
peculiar disposition of the liver, and also of the kidneys, which 
extend along the entire dorsal wall of the body cavity, is brought 
about by the compression of the body which has resulted in the 
great reduction of the space inside the body cavity. Moreover, 
B, hola possesses a large air>bladder (fig. 1^) which is long and 
naiTOW but extends throughout the length of the abdomen This 
indicates the importance of the air-bladder in the economy of life 
of this species which has been sometimes obsei\ecl to swim neai 
the surface with a part of its head almost out of water. 

The pharyngeal teeth of Baiihus bola (figs. 2 and 3) are sharp 
at the distal end and produced into a point; the distal portion 



Text-fig, 2. — ^Pharyngeal bones and teeth of an adult specimen of Banhm 
{Op$arius) hola Ham. 

a. Pharyngeal bone and teeth from the inner side, x2j; h. Some of tlie 
pharyngeal teeth magnified to show their foim, x4; c. Pharyngeal bones 
and te^ in their normal petition, x2J. From a specimen about 
11 in. in length. 

is somewhat curved so that the form is blade-like. Such types 
of teeth are undoubtedly meant for tearing up prey or holding 
|t firmljr during ingestion, Jn the young specimens the t^^th 
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(fig. 3) are more slender and the outermost row contains only 
4 teeth (4.3.1), while in the adult condition there are 5 teeth 
m the outermost row and the teeth are somewhat more massive. 



Text-fig. 3. — Pharyngeal bones and teeth of a young specimen of Barilius 
{Opsarius) hola Ham. 

a. Pharyngeal bone and teeth from the inner side, x8; h. Some of 
the pharyngeal teeth magnified to show their form, xl2; e. Pharyngeal 
bones and teeth in their normal position, x8. From a specimen 4’2 in. 
in length. 

According to Day, ‘It is a very game fish, takes the fly well, 
and is one of those termed Rajah ma§. or ‘'chief of the fishes’’ in 
the Assam rivers.’ In the Dehra Dun hills another species of 
Barilius. B. hendilisis Hamilton, is used as a bait for the ‘Indian 
Trout’. 

The ’Indian Trout’ is usually fished with a fly, a small spinning 
bait, or tiny spoon. ‘A small fly with white wings, is, perhaps, 
best. On being hooked, it jumps repeatedly out of the w^ater and 
rushes about furiously, fighting gamely to the last. The lightest 
ten-feet fly rod is recommended with extra fine gut casts. 

So far as I am aw'are, no information is available regarding the 
breeding habits of the Indian Trout. 

The Bombay Natural History Society very kindly made a grant 
towards the cost of illustrations and for this I have to ofler my 
sincere thanks to the authorities of the Society. 
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Expt.akation of Plate. 

Lateral view of a young and an adult specimen of the Indian Trout, BariUus 
(Opsarms) Ma Hamilton. x|. 

The specimens were collected from the Song Eiver near Lachhiwala in 
ih© D^ra Dun District, United Provinces. 


(To he coniinued). 



MONGdOSES OE BEITISH INDIA, INCLUDING 
CEYLON AND BUEMA. 

BY 

E. I. POCOCK, F.R.S. 

(From the Zoological Department of the British Museum, 
Natural History), 

(With 2 text-figures). 

Introduction. 

Blanford assigned the Mongooses of these countries to eight 
distinct species, Wroughton, however, in his revision increased the 
number to nine. He followed Thomas in uniting fidvescens 
(=flavidens) with fuscus, giving it subspecific rank, but he resus- 
citated nepalensis, wliieh Blanford quite correctly regarded as a 
synonym of auropunctatus, and he gave a new name, lanha, to the 
Ceylonese foim of the so called common Indian IMongoose, although 
Blanford, again correctly, regarded the two as referable to the same 
species. Thomas and Wroughton, however, with the splendid 
material of Mongooses collected by the Mammal Survey in their 
hands were mainly interested in the local races, or subspecies, 
into which most of the genuine species proved to be divisible. In 
conjunction vith IMiss Byley, they introduced a considerable num- 
ber of new names for these minor subdivisions; but too little 
attention, if any, was paid to the frequently well marked variations 
in the coat and colour according to season, with the result that 
some of the alleged subspecies were based upon characters due to 
this phenomenon. In the two most recent works upon the Mon- 
gooses of these countries of the Oriental Eegion, namely Mr, 
W. W. A. Phillips's Manual of the Mammals of Ceylon and Mr. 
S. H. Prater’s account in Part TV of ‘The Wild Animals of the 
Indian Emphe’ [J,B,N,H,S„ xxxviii. Ft. II, pp. 149-55 (1936)1. 
the authors very naturally adopted Thomas’s and Wroughton's 
opinions. 

The following account of these eastern IMongooses is based upon 
an examination of aU the skins and skulls in the British IMuseum, 
including the valuable series, with full particulars regarding date, 
locality and sex, collected by the Survey. The net result is the 
admission of only six distinguishable species of Mongooses 
(Herpestes) and a reduction in the number of subspecies into which 
some of them are divisible. There are also a few changes in 
nomenclature. The reasons for these and for my dissent from 
some of the conclusions of my predecessors are fully given under 
their appropriate headings. As in other papers on British Indian 
Carnivora published in this Journal I have purposely put on record 
a large number of details connected with individual specimens 
obtained by the collectors who worked for the Mammal Survey of 
India. The vast number of specimens that was secured leaves the 
impression that Mongooses of one kind or another are the dominant 
Carnivores of British India. But the original home of the faiB% 
was probably Africa where it is represented by several well 
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genera, including Herpestes, which is also found in Spain. Generic 
names were introduced, principally by Gray, for most of the Indian 
species; but it seems preferable to retain them provisionally in 
Herpestes. These generic names are mentioned under their 
appropriate headings. Their typical species were selected by 
Thomas [Proc. Zool. Soc. (1882), p. 63]. 

Key to the British hidian Species based on external characters. 

A. A coD'^picuous stripe on the side of the neck; tail about 

two-thirds the length of the head and body. 

1. Neck-stripe black, extending from behind the ear and 

composed of soft imderhair; hind foot naked to 
heeU taii-tip black; chin and forethroat dark: 
contour hairs typically extensively red at tip ... vitticoUis. 

2. Neck-stripe white, extending from corner of mouth 

and composed of coarse contour hair^s; hind foot 
hairy below nearly douni to the hallux: end of 
tail pale; chin and forethroat white: contour liair^ 
whitish at tip ... ... ... uiva 

B. No stripe on side of neck. 

1. Size larger: contour hair-, Iona. iijan\ banded, 

U'auaUy coarse; leg-^ darker than bod\. 

a. Tail about two-thirds the length of the head and 

body ; about half the sole of the hind foot 
hairy in its upper part: contour haiis softer . . 

b. Tail longer, at most a little shorter than the 

head and body, sometimes longer: hind foot 
usually naked to the heel, at most a compara- 
tively small area hairy in the upper part in 
winto. 

f Tail tip from whitish to reddish ochreous 
Tail tip extensively black 

2. Size smaller: contour hairs short, with a few bands, 

soft, sometimes silky; legs not appreciably darker 
than body ... ... ... " ... javameus. 

Key to the Species based on skuU characters. 

A. Anterior chamber of bulla reduced, posterior large, sub- 

corneal and prominently projecting inferiorly; first 
upper molar with distinct cingulum ; teeth 

generally more robust, less trenchant ... ... oitficoUis 

B. Anterior chamber of bulla larger, posterior rounder, not 

so prominent inferiorly ; no cingulum on ; teeth 
more trenchant. 

1, Skull large and heavy and, as in niticolhs, with the 

sagittal and occipital crests weak so that the 
posterior portion of the upper surface is down- 
curved and the dorsal profile ‘ is never subhori- 
zontal behind the orbits, sometimes evenly, though 
lightly convex ... ... ... * „„ urva. 

2. Skull smaller, much less robust, actually and rela- 

tively narrower, the dorsal profile behind the 
orbits subhorizontal, generally slightly sinuous, 

the octipiial and sagittal crests being well 
developed behind. 

a. Boeterkpr chamber of bnlia larger than anterior 
and projecting to a lower level,; skull larger. 


fu<!CUS. 


edwardsii. 

S77iithii. 
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^ Frontal region not noticeably elevated, the 
postorbital dorsal area not depressed, the 
upper surface of the muzzle less steeply 
sloped ... ... ... ... fusctis. 

Frontal region elevated, area behind it typically 
depressed, upper surface of muzzle more 
steeply sloped ... ... ... edwardsn and 

smith ti. 

b. Chambers of the bulla approximately equal and 
projectmg to about the same level; skull 
smaller ... ... ... ... ]atanicus, 

Herpestes edwardsii, Geoffi-oy. 

For the bibliography and synonymy of this species see below, especially 
under the siibispecihc headings. 

DiAnbiition : N. India from Assam to the North-Western Frontier Pro- 
viuceb, thence westwards into Afghanistan, Baluchistan and Persia and south- 
wards to Cape Comorin and Ceylon. 

A medium-sized or tolerabh’ large Mongoose with no stnpe on the side of 
the neck; the tail long, at most a little shorter than the head and body, 
sometimes a little longer, with the hairs at its tip pallid to ochreons red, 
never black; the legs darker than the body; the contour hairs of the back 
harsh and long or longish and marked with many, generally about ten dark 
and light bands alternately arranged giving a speckled aspect to the pelage; 
the sole of the hmd foot "^generally naked to the heel but in some cases at 
least the heel is covered with hair in winter. 

The general colour is very variable, sometimes individually in the same 
locality and at the same tirue of year, frequently also seasonally and also 
racially, the variation depending on the tint of the bands in the contour hairs, 
the dark bands being either black or brown or even paler, when faded, both 
these tints being sometimes replaced by red to a varying extent; the pale 
bands also vary from white to huffy w'bite; the colour is also affected by 
the extent of the individual bands, being lighter when the pale bands are 
wider than the dark and darker when th^ are narrower, and since the 
number of bands is the same whether the hairs are long or short and increase 
in length with their grow'th, specimens in the short-haired, new coat are 
more finely speckled than those in the long-haired, fully developed coat which 
is coarsely speckled; the fur or underwool which is always present but 
scanty or abundant according to the season or district also varies in tint 
from very dark olive grey, often yellowish or red, to nearly white especially 
when seasonally faded. 

These features of the pelage apply to some other species as well as to 
edwardsii. 

The skull of the adult has the forehead more or less swollen so that 
the summit of the muzzle is somewhat steeply sloped, the dorsal area behind 
the orbits is depressed and rises posteriorly towards the occiput where the 
sagittal and occipital crests are strongly developed, the dorsal profile being 
horizontal with a sinuous curvature ; the posterior chamber of the bulla is 
roundish, larger than the anterior and projecting to a lower level. 

Much confusion is connected with the name of this Mungoose. It was cited 
as Berpest^s mungo by Blanford and later as Mungos mungo by Wroughton. 
But J. A. Allen (BuU. Amer. Mus. Nat. Hist. 47, p. 161, 1934) showed, that 
Mungos mungo Omelin is the correct title for a generically distinct African 
Mungoose and adopted ngtda as the name of the common Indian species. 
Thomas and Wroughton, however, accepting Allen's determination of Mungos 
mungo, chose for the Indian species the name Eirpestes edwardsii GeofSoy 
based upon the description and figure by G. Edwards of a living specimen 
of the Indian Mongoose he saw in London. Thomas’s decision on this point 
should, I think, be accepted. He, however, assigned the name odtcardHi to 
the Mongoose from Bengal, which Wroughton regarded as typical Mungos mungo* 
But Edwards’s figure and description do not a^ee with any Beogal skims I 
have seen. They indicate a much darker apimal, agreeing better with 
Indian Mongoose, Wroughton named eUioii, for whkdi Tlmmas 
carnaiicus, than with any other Indian race; and since Edwards’ii 
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is quite as likely to have been exported from Madras as from Bengal, I 
piopose to fix edicardhu on that race with ellwti and carnaticus as synonyms. 
This leaves the name nyiila Hodgson available for the Bengal form. 

Another name, not uncommonly applied in the past to this Mongoose and 
recently re&uscitated for it by Bechthold (ZeiUchr. Saug., xi, p. 149, 1936), is 
ijri^eus Geofiroy iDesrr. dc VEgypte, li, p. 139, 1812) proposed for a specimen 
de&cribed and figured by Bntfon Nat., iii, p. 174, SuppL, pi. 27, 1776)^ as 

‘Le Xems" and said to have been sent to him from the mterior of Africa. 
Butfon’s description agrees with the common Indian Mongoose and, presumably 
for that reason, Geoffroy cited the East Indies as the locality for his 
Ichneumon griseus. There seems to be no other justification for Geofeoy’s 
alteration of Buffon s record more than thirty years later. But griseus is in 
any case inadmissible for the species, whatever it be, because it was pre- 
occupied twenty years earlier by 7iems Kerr [Auini. King, p. 160 (1792)] based 
on the same Mongoose mentioned in f>inellie’s translation of Buffon, vii, 
p. 221 (1791), where the eastern parts of Africa are cited as its locality. On 
the available evidence and its synonjTii griseus, cannot be applied to 

this Indian species. 

The subspecies into wliidi this speeies have been divided are by no means 
always easy to define or determine. Xot only do they completely intergrade, 
but specimens from the centre of the geographical area of one race may be 
indistinguishable from specimens from the gLOora])hical area of another. 
Nevertheless I have seen no skin^ in Northern India like those of Travancore 
or Ceylon nor skins of the Cejlonese t-tjle in North India. 

On the average they may he JistinguNlied as follows: — 

A. Winter coat with the contour liairs longei and more 

ooarselv speckled, the pale speckling ninio lu evidence, 
with the general hue lighter, red on head, etc. more 
prevalent. 

1. General colour a trifle darker with less tendency to 

erythrism iNorth and North Central Indial ... nyula. 

2. General colour a trifle lighter, ervthrlsni more preva- 

lent of the Indus, N.-W. deserts, Balu- 
chistan) ... ... ... ... ferrugineus. 

B. Winter coat shorter, more finely speckled, pale speckling 

not dominant over dark, general hue darker with red 
everywhere less in evidence, sometimes absent. 

1. Speckling on the average coarser (B. India) ... edicardsii. 

2. Speckling on the average finer (Ceylon) ... ... lanka, 

Herpestes edwardsli nyula, Hodgs. 

Mangusta {Horpestes) Jiyula, Hodgson, Journ., As. Soc. Beng., v, p. 236 
a836). 

Mongos mungo mungo, Wroughton, Journ., Bomh. Nat. Hist. Soc., xxiv, 
p. 52 (1916). (Not of Gmelin).^ 

Herpestes edwardsii edirardsii, Thomas and Wroughton, Jouru., Bomb. 
Nat. Hist. Soc., xxvii, p. 647 (1921). 

Mungos mungo moerens, Wroughton, Journ., Bomh. Nat. Hist. Soc., xxiv, 
p. 62 (1915). 

Locality of the type of nijuJa, Nepal: of moerens, Nimar. 

Distrthiiiion : Northern India from Nepal to Assam north of the Ganges 
and from Cutch to Bengal south of the river. 

Winter coat composed of long, rather harsh contour hairs, and up to 
60 mm. or more in length, and plenty of w^ool, the general speckling of the 

* Wroughton *8 very inadequate diagnosis of this race as having the underfur 
comparatively very sparse and the hairs on the lower back 40 mm. long w’as 
evidently based upon a specimen or specimens from Bengal in summer coat. 
He could not have examined Hodgson’s skins of nyula, regarded by him as a 
synonym of At least one of them has plentiful underwool and the 

rump hairs about 50 mm. 
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body and tail coarse; colour vary variable seasonally, the shorter new coat 
prevalently silvery, with contrasted black and white speckling, the black fading 
to brown and the white soiled m the older coat, but even in the new coat 
the speckling may be brown and bufh' or yellowdsh; hairs of the underside 
with dark speckling or fading to unifomily pale; typically some red on the 
muzzle, cheeks and ears; sometimes a little on the eiown and nape; the wool 
varying from dark olivaceous grey to soiled white; the legs dark or rufous 
brown and grizzled. 

The following notes show the individual variations in different districts. 

Xepal. Hodgson recorded nyula as the common Mongoose of the 
Xepalese low'lands and Xorth Behar, but his description of the type does not 
fit any of the six undated skins he sent home. The colour was ‘mixed rich, 
red brown and hoary yellow’, the long harsh haiis having from 10 to T2 rings 
of alternate blown and yellow, the ears, face, and limbs being redder and 
the underside pale yellow'. Tins was apparently an aberrant reddish specimen 
indisungiiishabie fioni some specimens of the following race, ferru/jineits. 
One of his skins m the Biitish Museum (Xo. 43.1. T2. 17) may be the type, 
but the dark speckling is only brown, pale drabby, w'lth the head and nape 
rather brighter. His senes varies as follow*s : — ^The contour hairs on the rump 
range from about 40 to 50 mm. and the wool is copious or very scanty. The 
dark speckling varies from blackish and blackish browm to darker or paler 
browm, the pale from silvery to dull grey or drab and the w'ool from 
yellowish olive to pale drab or soiled whitish. The lower side is drabby or 
greyish, sometimes indistinctly dark speckled; the head has some red at least 
on the muzzle, cheeks and ears, sometimes on the crown and nape as well; 
the tail is like the body, with the tip, when present, soiled whitish; the legs 
are dark browrn or rufous brow'n and grizzled, one skin showing abundance 
of rusty red above the hocks. 

The colour of these skins of Hodgson’s has probably deteriorated with age; 
but the following from places to the east of Nepal and north of the Ganges 
are not racially separable from them. 

Darbhanga, 150 ft. Several skins from Bahgowmie {Crump), July 25 to 
October 10, show* interesting individual variations. The coat is from about 
30 to 40 mm. according to the earlier or later date, the wool being similarly 
Jioghgible in amount or fairly plentiful; the speckling is contrasted black and 
white in the new short coat, duller and less contrasted in the older longer 
coat ; the wool varies from olivaceous to yellowish and frequently shows 
through the contour hairs, affecting the coloration of the dorsal surface. 

Haldibari, S. of Sikhim, 150 to 200 ft., April 13 to 20. One specimen 
is a trifle more silvery than the palest Nepal skm. Another is intermediate 
betw’een the palest and the brownest Nepal skms. The wool in both is 
pale grey. 

Jalpaiguri, N. of Kuch Behar, April 18. A skin resembling the second 
from Haldibari in having pale brown speckling. 

Goalpara in Assam, S. of the Brahmaputra, August. A Q with the coat 
34 nim., the colour finely speckled with black, brown and white and the wool 
olive grey exacth matches one of the Darbhanga skins dated August 25. 

In two districts to the west of Nepal and north of the Ganges, namely 
from Kumaon, 1,100 to 2,500 ft., November and December, and from Pihbhit 
in Robilkiind, 800 ft., March, several specimens w’ere collected and are very 
much alike, the general colour being speckled black and w’hite, as in the 
first described specimen from Haldibari; the wool is pale huffish w’hite in the 
Kumaon skins but whiter in those from Bohilkimd. These skins were identified 
by Wroughton as pollens (see below p. 217) and quite correctly according to 
his erroneous conception of his mungo, i.e. Tiyula. ^ 

From tw'o localities south of the Ganges in Western Bengal, namely 
Hazaribagh, 600 to 1,800 ft,, April 18 to June 26 and from Daltonganj, 600 ft., 
March 24 to April 1, Crump sent several skins which call for no special 
comment, except that one from Daltonganj has a good deal of red on tbo 
head and some on the nape as in the brownest of the Nepal skins. 

Gwalior. A good series of skins from several localities and dated from 
June to the end of November exhibits great variation in colour although 
the ferruginous phase, there being at most a little red on the muzzle. 
the late autumn coat (October and November) the contour hairs, about 55 
are speckled black or blackish and clear w‘hite, those of the 
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ticked black; tile feet are dark -witli hardly auy brown tinge and the 

tail-iip lb ochieous or davons. In the summer coat, June and July, the 
contour hairs of the doisal Hide are faded, speckled .very pale brown and 
soiled white, there is no dark speckling below and the legs are much paler 
and biowner; the underwool bleaches from dark olive grey to dirty whitish. 

3Iost of the skins W’roughton assigned to moercns are in fresh unfaded 
coat, with the black and white speckling sharply contrasted, and resemble the 
darkest of the skins from Darbhanga (August) and Gwalior (October). 

Catch, 20U to 500 ft., July 10 to August 15. Nine skins in new short 
coat are mostly speckled black and white, one being browner in hue, the 
w'ool IS scanty and varies from smoke grey to greyish ochreous, the legs from 

dark to reddish brown speckled wuth grey; the head has a little red. 

Kathiaw'ar, 200 to 2,500 ft., October 6 to December 1. Eleven skins 

have the coat fuller and longer in accordance with the later season, but are 

generally similar to the Cutch series, varying to a certain extent in the clear- 
ness of the white speckling, in the wool which is darker or lighter ohvaceous 
grey and in the amount of red on the head and limbs. 

Nimar. Tw^o skins, including the type of moerens from Ganoor, 1,000 ft., 
December 22 and 23, resemble the Kathiawar lot but have the w*ool ashy grey, 
the type itself having some red on the nape. One from Asigarh, 1,500 ft., 
November 3, has the wool much darker, olivaceous. 

Berar, Ellichpar, 1,500 ft.. May 17, a c closely resembles the type 
from Nimar but has more reddish brown on the muzzle and legs and the 
W’ool slightly yellowish grey. Considering the date, it is surprising that this 
skin shows no sign of coat change. 

E. Khandesh, one from Shendurni, 900 ft., March 30, is speckled black 
and white like the preceding and has the w’ool olivaceous grey, and another 
from Parola, 8,800 ft., March 13, has begun to bleach, the dark speckling 
being brown and the w'ool pale grey. 

Hosbangabad, Sohagpur, 1,000 ft. Five skins, April 10 to 13, vary 
greatly in colour. One is speckled black and white, like the preceding lots, 
with the legs very dark browm. A second is much paler with broader white 
bands, some red on the back and the wool w'hitish. A third has the dark 
speckling faded mostly to pale brown and not strongly contrasted, the hind 
feet rufous, the wool drabby and the belly hairs not speckled as they are 
in the first. The contour hairs on the rump vary from about 30 to nearly 
50 mm. This series showing seasonal change in colour connects typical 
moerens with the Nepalese series. 


Flesh Mk^subements and Weights of some Specimens of nyula. 


— 

Head 

and 

Body 

Tail 

Hind- 

foot 

Weight 

lbs. 

Cooch Behar, Haldibari 

» ad. 

JSf 

14J 

3 

2i 

Darbangba 

•*. ad. ^ 

ISi 

Iff 

3~ 


Daltonganj 

... ad. ^ 

161 

ISi 

3i 


iCumaoQ, Ramnagar 

... ad. t? 

17 

16 



»» >» 

... ad.. 

16^ 

14i 

3^ 

4 

Rohilkund, Pilibbit 

ad. d 

16 


3 

3 

Gwalior, Guna 

... ad. cf 

m 

ist 



Gbatigaon 

... ad. cf 

17 


3 + 

k 

Hosbangabad 

... ad. 5 

m 

i5i 

3 + 


Kathiawar 

•*. ad* ^ 



3- 


Cntch, Nokania 

... ad. f? 

ISf 

15i 

3 + 

3 

Daltonganj 

... ad. S 

I4| 

14i 

3- 


Knmaon, Naini Tal 

... ad.$ 

ISf 

13f 


2 

„ Ramnagar 

... ad. 2 

IS* 

15^ 

H 

\ 

Rohilkund, Pilibbit 

... ad. 2 

15i 



2 

Gwalior, Gbatigaon 

... ad. 2 

ISf 

14 


2i 

Nima {ntagrens type) 

... ad. 2 

ISf 

14| 

1 3- 

2f 

Kathiawar 

... ad. 2 

ist 


3 


Cntcb, Nokania 

... ad. 2 

HI 

i 13 

1 

2i 
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Setll Measoiements of H. edicardsii nytila. 


Locality and Sex 

1 

o 

u 

s 

o 

SI 

Post. Orb. Width 

Int. Orb. Width 

Max. Width 

Hand . Length 

* 

•S. i 


Nepal (Hodgson) 

... ad. 

78 

42 

13 

IS 

15 

j 

8x6 i 


Durban gha 

... ad. 5" 

77 

38 

11 

14 

14 

1 

7 x5 ' 

... 

Hazaribagh 

... ad. ^ 

84 

42 

11 

16 

15 

56 

74x5 ^ 

7 

Kumaon 

... ad. ^ 

82 

42 

34 

16 

15 

53 

74x5| ; 

7 

Bahraich, U.P, 

... ad. J 

77 

38 

14 

15 

14 

50 

7 x5 . 

7 

Daltonganj 

... ad. ^ 

! 82 i 

1 40 1 

13 

16 

15 

52 

8 x5 ! 

7 

Gwalior 

... ad. 

! 82 

i 44 i 

13 

16 

16 


74 5 i 



... ad. c? 

1 79 

i 41 1 

12 

li 

14 

52 

7'‘x4V ' 

6 

Berars 

... ad. 5* 

1 81 

i 45 

13 

15 

151 


74^6' i 


Kathiawar 

... ad. 5* 

83 


14 

16 

16 

53 

8 x6 1 

7 

CutcTi 

... ad. ^ 

80 

41 

12 

15 

15 

SI 

8x6' 

7 


... ad, 

77 

42 

13 

16 

15 

50 

7ix5,^ i 

7 

Nepal (Hodgson) 

... ad. 2 

71 

36 

12 

12 

12 

46 

7 v54 i 

n 

Daltonganj 

... ad. 2 

75 

38 1 

11 

14 

13 

49 

7 x5 i 

7 

Gwalior 

... ad. $ 1 

79 

41 1 

12 

35 

13 

52 

8x5 

7 

) 9 

... ad. 2 

75 

38 ! 

11 

14 

13 

49 

7 x5 

7 

Nimar hnoerens type) 

... ad. $ 

80 

38 

12 

15 

14 

51 

7 x5 

7^ 

Cutch 

... ad. $ 

73 

! 

36i 

' 12 

13i 

33 

46 

8 x6 

1 : 

7 


The specimens in this table from Kimar, Berars, Kathiawar and Catch were 
referred by Wroughton to moereiis. 

Male skulls are on the average larger than female skulls, although they 
overlap in size. 

Serpesfes edwardsli fenrugiaeus, Blanf. 

Herpestes ferrugineus, Blanford, Proc. ZooL Soc, (1874), p. 661, pL 81, 

Herpestes aiidenoni, Murray, Ve?it, Zoo2, of Smd, p. & (1884). 

Mungos pallens, Eyley, Journ.^ Bomb. Nat. Hist. Soe.» xxii, p. 660 (1914)* 

Mungos fernigmms and pallens, Wroughton, Journ., Bomb. Nat. Hist. Soc., 
xxiv, pp. 51-4 (1915). 

Herpestes grtseus montunus, Bechthold, Zeitsclir. Sang., xi, p. 149 (1936), 

Locality of the type of ferrugineus, Larkhana, Sind; of andersonij Kotree, 
Sind; of ^pallens, Palanpur, K. Gujerat; of montaniis, Hazara. 

Distribution : Mainly the desert districts of K.-W. India in the valley of 
the Indus and Sutlej and to the east in Bajputana and to the west into 
Baluchistan and Persia. 


Distinguished on the average from nyula by its paler, whiter colour, with 
less black speckling in the contour hairs, its paler wool and by a greater 
tendency for the replacement of the dark sp^kling by red or rich ochreoua, 
to replacement being sometimes complete as in the type of ferrug%nem^ some- 
times partial as in andersanit whereas in the normal form of the race repre- 
sented by the type of pallens there is no red on the body, although the red 
of the head and limbs is typically more pronounced and contrasted than 
in nyula. 

The type of H. fermgineus, Blanford, from Larkhana, Sind, was red all 
over, all the normal black speckling of the coat being replaced by rusty 
red, the tail becoming progressively redder towards the tip. Blanford at first 
regarded this as representing a valid species, but subsequent examination of 
intermediates induced him finally to regard it as a ‘variety’ of the common 
Indian Mongoose. 

Murray recorded appi^ently similarly red specimens as ferrugimus from 
Kotree and Karachi in Sind, and at the same time described as M. 
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a partially red speciiiien from Iiotree. This bad tbe contour hairs of the back 
banded black and white, uith a feiruginous apical or subapical tip, the 
tail hairs mostly white with extensively reddened tips; the forehead ferruginous 
and rather barker led than the chin/ throat and the rest of the under side; 
the feet rufous brown with black toes; the wool feriiiginous at the summit, 
yellowish-white at the back. 



Fig. 1* — A. Skall of skduU cf oi Herpestes javanicus p<ilUpe$ from Eandahar. 

B. Skidi of adnit cf of Herpestes edwardsU nyula from Kepal, 

C. Skull of adult cf of Herpestes juscus fusevs from S. Coorg. 

1!%ere are no specimens in the British Museum like the type of ferrugineus 

and Wroughton's diagnosis of ferrugmeus, ^\hich he regarded as a race, was 
based on specimens evidently closely resembling andersoniy although not red 
below or in the wool. The occurrence of typical ferrugineus and of andersoni 
at Kotre© suggests that they merely represent colour phases of one and the 
same form. Also the occurrence of sp^dmens evidently closely resembling 
undermm in the same locality as specimens indistinguishable from pallem 
in my ojanion the view that ferrugineus and andersoni are red or 
mtitots of pallens, the normal form. Unfortunately the name 
ferrugifiem^ given to a hitherto unique specimen exhibiting the extreme phase 
of to be adopted for this race, as the earh^t proposed. 

Tie l(dlowHig account of skins from diff^^^t districts shows the range of 
vmrialto In ool^ and othar d^racters: — 

Bi four Khairpur floater), April 8 to Id, the dark 

of iie coat varima Ik»b bkek to very pale bro^* the wool from 
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drab to palish grey, the tail tip from reddish ochreous to flavoiis, the head 
being dull brownish with only a little red on the muzzle. Two from Sokkur, 
March 16 and 27, on the contrary, have the head, nape and tail-tip reddish 
ochreous and a faint reddish cast over the back. These two evidently come 
near the type of andersoni in tint. Nearer still and possibly one of Murray *s 
specimens of the latter is a skm from the Karachi Museum, labelled Sind 
and dated December, which has the dorsal surface speckled black and \\hite 
with a reddish cast, the head, neck and tail-tip reddish ochreous, and the 
wool yello\\nsh-drabbv. As mentioned below one of the skins from Kangra 
closely matches the Snkkiir skins except that the tail-tip is fiavous. 

An aberrant 9 skin from Tata, west of the Indus in S. Sind (McCann), 
October 23, with the speckling contrasted black and white, a little red on 
the head but none elsewhere, the feet dark brown, grizzled, and the wool 
olivaceous grey, exactly matches skins from Catch, July and August, identified 
by Wrougbton as moeren<i. 

Giijerat, Palanpnr, 150 ft. (Crump). An adult S (type of pallens), 

March 21, has the coat thinnish but 52 mm. long on the rump, the general 

colour of the back coarsely speckled white and browm, but with some black 
on the back, the head reddish, the tail-tip fiavous, the w’ool greyish wkite, 
the legs reddish brown and the underside white. An adult 9 from Dauta, 

100 ft., January 25, has the coat 45 mm. the general lint w’ith blacker 
speckling, as if less faded in accordance with the different date ; but the 
fore paw^s, the hind feet below the hock, the inside of the thighs, and the 
abdomen are albino. 

Rajputana. Seven skins from several localities, dated January to June, 
differ greatly in coat and colour according to season. A 9 Jodhpur, 

February 22, the darkest of the series, has the coat 50 mm., the general 

colour brownish, fitting in with the Nepalese series of nyula, the wool plenti- 
ful, pale drab in hue with a yellowish suffusion in places, the drab matching 
the wool of a Nepal skin with the palest wool. Of three skins from Sambhar 
twn are sharply contrasted, one, January 25, being speckled silver and black, 

a second, April 27, pale brown and soiled white, a third, March 5, inter- 

mediate between them, the 'wool being soiled wiiite in all. Six from Mt. Abu, 
4,300 ft., May 19 to June 5, have the coat short and harsh, the white 

speckling dominant, the dark from blackish to drabby brown with little, if any, 
light coloured wool but the head, especially the nose, and the legs, especially 
the hind, reddish and contrasted with the pale body; the tail-tip pallid. 

Kohat, south of Peshwar, N.-W. F., 2,CKX)-2.700 ft. A 9 » October 25, 
is the reddest and the most like andersoni of all the skins in the British 

Museum. The coat, 53 mm., has plenty of w'ool greyish and drabby at the 

base with a buff tinge at the summit f the bead and cheeks are rusty and 
slightly grizzled, the neck is a little less red, but that tint is traceable in 
all the dorsal contour hairs w’bere it more or less displaces their black tips; 
the tail is rather heavily red especially at the tip and the legs are grizzled 
rufous browm. A seccmd 9 ^ March 9, has the coat 59 mm., the w^ool the 

same, but the. head, body and tail are much paler and less red, wuth the 

■w’hite of the contour hairs more manife.st; the feet, however, are the same. 
These two skins suggest that the difference betw’een them is due to the 

gradual bleaching of the wunter coat between the end of October and the 

beginning of March. In all probability the March skin w^ould have lost all 
its red before the coat was slied. The skin from Sind (Karachi Museum), 
December, is nearly intermediate between the two. 

Chaklala, Baw^alpindi, in the Upper Poniab (Stoekley). Tw^o skins, July 
6 and 13, closely resemble the skins from Mt. Abu in Eajputana, both in 

the condition of the coat and in colour, but one skin has some red on the 
nape; the scanty wool is soiled yello-wish in both skins. 

Hazara betwreen Pesbaw^ar, N.-W. F., and Kashmir (not Hazara in 
Afghanistan). An ad. c? skin, undated but in full winter coat with the 

contour hairs about 55 mm. and abundance of underwool; the general colour 
is pale, the contour hairs in accordance with their length being broadly banded 
■whitish and blackisb brown with the tips from the nape to the rump and 
on parts of the tail slightly reddened, but the red cast hardly visible unless 
the coat is raised; the W'ool is yellowish or yellowish grey, becoming 
on the rump; the tail tip is 'whitish, the legs rusty brown and grizal^ , 

head reddish tho under side uniformly drabby yellow. This 
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tjpe of Heryesie^ (justii', muatanu^, obviously represents tlie winter phase of 
the two siimiiier skiuft froui Rawalpindi. It is very like the March skin from 
Kol.at but nut hO red anywhere, and is very similar to the type of pallens 
ext'ept that the bands on the tail aie blacker and there is a slight reddish 
ca^t on the bodv. 

Chamba, 3‘0<j0-3,tSU0 ft, (Wells), January 22 to 25. Foiir^ skins collected 
at Chaiiga vaiy consideiably in colour. The coat is full, ranging from about 
45 to over .5U inni. in length. A S kas the speckling normally coarse, black 
and whitish, with no red on the dark hrowm head except on the cheeks 

and ears, the wool pale greyish and the legs dark brown, speckled, with no 
appreciable red tinge, and the tail tip flavoiis. A 9 is darker, with the 
pale speckling finer and huffy or yellow'ish in tint, the head brownish red 
but no red on the body, the wool dark olivaceous grey, the legs very dark 
with the toes nearly black and the tail-tip dark ochreous. Another 9 ks-s the 
head and nape, especially the head, rusty brown, there is a reddish wash on 
the back, above the hock and on the base of the tail, the tip of the latter 
being flavous; the fur is mostly drabby grey, the fore legs reddish brown, 

with hardly any pale speckling, from above the wnrist, with some w'hite hairs 
on the toes, the hind the same but more speckled and without trace of 
albinism. This specimen almost exactly matches the skin from Ivohat, 
March 9, except that the tail-tip is flavous. 

Kangra, 2,000-7,000 ft. (Wells). About 20 skins, mostly labelled Kangra, 
2,000 ft., March 20 to April 2, with a few more fiom Dhamtal, 2,000 ft., 
No\"ember 11; Guggal, 4,000 ft., February 10; Gopalpur, 7,000 ft., March 9; 
and Sanyala, 5,000 ft., April 18. The coat is full, from about 45 to 55 nun., 

the general colour is on the w'hole tolerably uniform and grey, coarsely 

speckled with white and black or brownish black; the head is normally reddish 
and frequently there is a reddish cast on the nape, back and the root of 
the tail, the tip of the tail being alw’ays flavous; the wool is pale grey or 
drabby grey, often noticeably darker on the fore back than on the hind back 
and rump and the legs are brown, nearly always with a rusty tinge. Two 
skins differ somewhat from the average. The first is a single adult 9 from 
Bhamtal, November 11, which has the wool imiformly ochreous buff all over 
the upper side, suggesting that the pale wool in the March skins may be 
faded. In the colour of its w'ool this Bhamtal skin seems to approach the 
type of andersom from Kotree, Sind. The second is an adult cf from Sanyala, 
April 18, which has the dorsal coloration generally much lighter than in the 
others, wdth the head and nape, especially the head bright ochreous red and 
the legs ochreous and unspeckled, the toes of the fore foot being albino. This 
skin closely resembles examples from Sukkur in Sind and elRew."here, wrhich 
fall into the andersoni-'ph&se of ferrughieus, except that the tail-tip is flavous 
not ochreous. The skins with the reddish w'ash also approach that phase, but 
they differ very little from the redder of the two examples of 7iyula from 
Baltonganj, whereas those which have only the normal amount of red on the 
head and none elsewhere are practically indistinguishable from some examples 
assigned to nyula. I refer the series to ferrugineufi because of the considerable 
percentage of specimens exhibiting a tendency’ to redness. They may, however, 

be considered intermediate between nyitJa and the red phase of ferrugineus 

as the skins from Kumaon and Rohilkund are intermediate between nyula 
and the pale or pallens phase of ferrugineus. 

Baluchistan. Seven skins fJ. E. B. Hotson) collected at various localities 
and dates exhibit variations similar to those of the other districts considered. 

One from Hand, 900 ft., December, one from Gumajgi, 500 ft,, 50 miles west 

of Turbat, December, one from Panjgur, 3,200 ft., January, closely match 
the skins from Kama on and Bohilkund. Another from Geh, on the Perso- 
Baluchi border, January, is also like them except that the wool is ashy grey 
at the base, huffy at the summit. Beasonal change is illustrated by a second 
skin from Panjgur, May 26, which has the coat thin and harsh, the general 
colour dull, the black speckling faded to pale brown, the white speckling 
sailed, the scanty wool ^abTby grey showing under the hair; and one from 
Jehri, 147 miles south south-west of Kelat, 3,775 ft., August 31, also in poor 
coat, has the speckling blurred and faded and with the brownish grey wool 
giving a general tawny hue to the pelage. None of the above described skins 
shows any reddish tinge except a trifle bn the head; but one from Qasrgand 
on the Perso-Baluchi border, 1,710 ft, December is of the ferruginous 
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andersoni type closely matching the October skin from Kohat but not quite 
so red on the back although redder than the Sind specimen from the Karachi 
Museum. 

The dimensions in the following table suggest that specimens from Kangra 
and Chamba are larger, sex for sex, in length of head and body than those 
from Sind, Kajputana etc. and also than those assigned to nyitla. But they 
were measured by a different ‘hand’; and since the tails and hiud feet, in 
which there is less likelihood of discrepant results, are not longer, it seems 
wiser to suspend judgment on the point and to refrain from indicating by a 
new racial name the apparent difference, especially as it is unsatisfactorily 
supported by the size of the skulls which at most are a mere trifle longer in 
condylobasal length. Additional obseiwations on the subject are given below 
undeV the notes on the skulls. 

To the measurements of the British Indian specimens in this table 
are added those of an adult S from Shiraz, Persia, collected by 
Sir J. E. B. Hotson, attesting general agreement wuth specimens from 
Baluchistan, Sind and Gujerat. It belongs to the fallens phase, show^ing no 
special erythrism. 

Only a few weights were recorded. The two c? specimens from Mt. Abu, 
Kajputana, were respectively 3 and 2| lbs., the S from Palanpur, Gujerat, 
the type of pallens, w^as 3j and the ‘9 from Danta, Gujerat 2 lbs. 

Flesh Me.\surements in English Inches of some Skins assigned 


TO ferrugineiis. 



Head and 
Body 

Tail 

Hind foot 

Kangra (largest) 


ad-c? 

21i 

14 

34 

,, (smSlest) 


ad. 5* 

18# 

14 

3- 

,, Average of 9 


ad. ^ 

19f 

••• 

... 

Chamba 


ad. c? 

20# 

151 

2f 

Rajputana, Mt, Abu 


ad:.c? 

I7i 

15i 

34 

ti it 

Gujerat (paliens type) 


ad. d* 

16 

13i 

34 


ad. 5 

15i 

16^ 

3- 

Sind, Sukkur 


ad. c? 

16# 

I5i 

34 

,, Kbairpur 


ad.c? 

15# 

131 

3- 

Baluchistan, Hand 


ad.d* 

15# 

141 

3 + 

Persia, Shiraz 


ad. d* 

15# 

ISf 

3 

Kangra (largest) 


ad. $ 

18# 

154 

3- 

,, (smallest) 


ad. $ 

14# 

144 

2#~ 

,, Average of 10 


ad. 2 

16# 


... 

Chamba 


ad. 2 

16# 

14 

24 



ad. 2 

15# 

IS 

2f- 

Kohat, N.W.F.P. 


ad, 2 

14 

14f 

24 

Sind, Sukkur 


ad. 2 

14# 

ISi 

3- 

,, Kfaairpiir 

•>. 

ad. 2 

14# 

144 

24 

,, Tata 

... 

ad. 2 

14# 

124 

3- 

Gujerat, Danta 

... 

ad. 2 

15 

144 

24 

Baluchistan, Qasrqand 


ad* 2 

14 

14t 

24 


Comparing skull-measurements wdth flesh-measurements there are one or 
two points to be noted. The two measured skulls from Kangra, 83 and 
77 mm. respectively in condylo-basai length, agree very closely with the two 
(S skulls from Mt. Abu, in S, Kajputana. But the head and body of the 
skin of the larger Kangra skull is indicated as over 3 in. longer than the 
skin of the larger Mt. Abu skull and the smaller Kangra skull, which is 
2 mm. shorter than the smaller Mt. Abu skull, belongs to a skin of which 
the recorded head and body length is very nearly 3 in. longer than in the 
Mt. Abu specimen. These recorded differences cast further doubts on the 
trustworthiness of the head and body lengths of the Kangra ap6cimens+'. Alse< 
there is by no means alw’ays correspondence in size between skulls and 
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and body mea&urenieijts. The skiillh <»f the two Kaugra specimens measuring 
214 and ]8i m. respective!} are alike 77 iiuu. in condylobasal length wheieas 
two specmitiis niea^nring ?e^pe« dveU 20| and 20 in. have skulls 80 min. 

long. 

The largest of the Kangra skulls maiked with a length of 81 mm. 

lia :5 all the charactei-q of a cf. It has the same number as the Q skin 
measuring 18 i in. in head and bodj. But one of the d" f'kins has a 9 ^hull 

assigned to it. Possibly they got inived. At all events the rest of the 9 

Kangra skulls range from 70 to 72 mm, in longtii, the average of 8 being 
74^ mm. 

SKtTLti IMeasuhemexts OP jerrugbieuR. 


Locality akd Sex 


' §= 

1 ^ 

. c§ 

JSi 

1 1 

Zygom. Width 

Post Orb. Width 

Int. Orb. Width 

Max. Width 

4..! 

bn 

p 

<i> 

J 

ns 

a 

1 'Sl 

ri 

Kangra (largest) 

ad. ^ 

' «3 

'44- 

13 

16i 

ilS 

55 

8x5t 

' 7 

,, (smallest) 

ad. ^ 

77 

39 

11 

14 

14 

49 

7x5 

6J 

,, Average of 6 

ad- ^ 

81 

... 


... 1 



7\ X *5-^ 


Chamba 

ad. 

(Sl±) 42 

12 

16 

IS i 

54 

! 7 

Hazara (type of pno/f/a// us) ... 

ad. * 

(80±) 

40 

13 1 

13^ 

14J 

52 

8x6 

7 

Rajputana, Mt. Abu. 

ad. ^ 

82 

,43^ 

12 

17 

14 

153 

... 

... 

»j >» jj 

,, Sambhar 

ad. ^ 

79 

41 ’ 

13 1 

15 

13 

isi 

7^ S 

7- 

ad. ^ 1 

78 j 

|40 

13-1 

14 

14 

51 

8x5* 

n 


ad. ^ 1 

74 

39 

12 

15 

14 

48 

7*xS 


Sind, Khairptir 

ad. d* 

79 

40 

12 

ISi 

141 

51 

8x6 

n 

,, Snkknr 

Gujerat, Palanpur (itallens 

ad. S 

78 

41 

12§ 

IS 

14* 

52 

7ix5 

7 

type) 

ad-cf 

79 

41 

12 

15 

15- 

51 

8+ X 5 + 

\ 7 

Baluchistan, Panjgur 

ad. c? 

75 

40 

15 

IS 

15 

50 

8- x5 

7 

Persia, Shiraz 

ad. cf 

78 

39| ' 

13 

IS 

14 

51 

8x5 

7 

Kangra (largest) 

ad. $ 

81 

44 

13* 

16 + 

16 + 

54 

8x5* 

7 

,, (smallest) 

ad. $ 

72 

36 

12- 

14- 

13- 

48 

7x5^ 

7 

,, Average of 9 

ad. S 

75i 


... 


*■« 

... 



Cbamba 

ad. 2 

77 

37 

13 

131 

13 

51 — 

8x5 

7 

»i •* 

ad. $ 

73 

38 

13 

13 

13V 

47 

7\x5 

6* 

Kohat, N.W.F. Prov. 

ad. 9 

75 

37 

15 

141. 

13‘ 

48- 

8x6 

7 

Rajpntana, Jodhpur 

ad. $ 

73 

38 

12- 

14- 

13 

... 

7x5 


,, Sambhar 

ad. 9 

71 

35 

11 

12 

12 ! 

45- 

7x5 

6i 

Sind, (Karachi Mns.) 

> ad. $ 


139 

12 

14 

13 


7*xS 


,, Kbairpur 

. ad. $ 

h 

l37i 

10 

14 

13 

49* 

7x5 

1- 

»i >» »•* 

, ad. 9 

72 

1 

36 

11 

tl3 

L_ 

13 

46 + 

7+ x5 

6i 


Herpestes edwardsli edwardsif, Geoffroy. 

*The Indian Mongocfic*, Edw’ards, Nat. Hisl. Bird^i, iv, p. 190 (1751h 

B^rpestes edteardau, GeofTroy, Descr. de VEgypie, ii, p. 130 (1812), (not of 
Thomas aiid Wroughton). 

Berpeates pondiceriana ^ Gervais, Voy. de la Burnt e, i, p. 32 (1841). 

Mungoi tnungo elUoti, Wroughton, Jotmu, Bomb. Nat. Hist. Soc., xxiv, 
pp. 61 and 53 (1914), (not elUoti, Blvth). 

BerpeHes cditardHi carnaticus, Tiiomas, Journ., Bomb. Nat. Hist. Soc., 
xxriii, p. 28 (1921). 

Ijacaliiy of ths type of edwardsii, *Eaafc Indies’; of pondiceriana,^ Pondi- 
charry; of ff/liof* Wrought* and camafieus, Dharwar. 


* This name was apparently intended for a specimen from Pondicherry 
mentioned by Cuvier and GeoflEroy (BitL Nat. Mamm. 1819} as La Mangouste* 
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Distribution: Southern India, Western and Eastern Ghats, south of the 
Narbada Biver, from Batnagiri to Travancore and Madura. 

Distinguished on the average m its unfaded coat from nyula by 

its darker general tint owing to the blackish brown bands in the 

hairs being more extensive than the v/hitish or huffy white bands. 

Ihe coat also is shorter, about 40 inm. or a little over; the wool is 
dark, usually olive grey but often with a strong ochreous tinge; there is 

typically some red on the head and eais, but this is vaiiable in amount; 

the legs are darker or lighter brown and grizzled, the tail tip is 
pale ochreous an<l the under side is usually, but not always, speckled 

with black or brown. 

This description applies generally to a laige number of skins from the 
following western localities: — Batnagin, Januarv 21 to 28; Dharwar, 
2,000-2,500 ft., October 30 to Eebrnary IS; N. Kanara, 1,900 ft., January; 
N. Coorg, 3,555 ft., January 16 to February 15; S. Coorg, 2,000 ft., January 
10 to February 6; Senngapatam, 2,340 ft , October 12 to 28; Cochin, 1,500 ft., 
June 8; Nilgiri Hills, 3,500 ft., undated; Trivandrum in Travancore, August 4 
to September 2. Of these the Travancore skins are practically indistinguishable 
from those of the Ceylon race, Janka. 

Skins from the eastern districts of S. India are more vaiiable. Of two, 

undated, ticketed Madras (Jerdon), one is like those above described, the 
other has the pale speckling more silvery. Similarly paler is one from the 

Palkonda Hills, S. Cuddapah, 1,000 ft., August 17; one from the Shevaroy 

Hills, 4,500 ft., May 17 ; some from Tirfhamalai, Salem, 3,000 ft., June 22 
to July 9; and one undated, from Kombu, S. Coimbatore; but one from the 
northern slopes of the Palni Hills, 3,000 ft., December 15, is a dull dark, 
short coated skin, and of tAvo from High Wavy Mountain in Madura, near 
the Travancore border, May 28 to 30, one is like the Salem skins, the other 
is paler with a yellowush wash, broader pale bands in the contour hairs, and 
altogether is more like nyula than typical edwardsn. 

The Suiwey also secured through Baptista many additional specimens, from 
luirnool, May, the Palkonda Hills, 1,500 ft., July; the Yontimitta Bange, 

326 ft,, August; the Dharmapun Bange, N. Salem, 850 ft., August and 
October; and the Denkanikota Bange, 3,062 ft.,^ October. These skins are 
all pale and silvery very like pale skins of nyula but with slightly finer 

speckling and almost always less red on the head and legs, although one 

from the Palkonda Hills is as red on the head as typical nyula. 

Judging from a specimen in the British Museum collected by Dr. Cantor 
in Wellesley Province and identified by him as Herpestes griseus, it is this 
Southern Indian race that occurs in the IMalay Peninsula and not the ‘BengaP 
race (nyula) as supposed by Blyth and Jerdon. The first record from Malacca 
Avas made by Cuvier and Geoffroy IHisf. Nat. Manm. pi. 189 (1819)] Avho 
figured and described a specimen as ‘La Mangouste’ and later (Suppl. Table 
Ge7i,, p, 3 (1842)] identified it as Herpestcs mnngo. This specimen was 
described as Herpcstes frederun by Desmarest IDict. Sci. Nat., xxix, p. 60 
(1823)]. Subsequently it w'as named H. malarcensis^ by Fischer [Syn. Mamm,, 
p. 164 (1829)], A\ho erroneously, and to the confusion of some authors, assigned 
malaceensis to Cuvier, But clearly malaecensis is a synonym of frederici 
and both are synonyms of edicardsii according to ray identification of the 
last. The point is of some importance in nomenclature because, as stated 

above, Blyth and, following hijn, Jerdon used m^alaccensis for an Indian Mon- 
goose; and comparatively recently Kloss when citing a specimen from Ijarut, 
nr. Perak, as Mungos mungos added that if distinct the Malayan animal 
would take the name malaceensis [Jowrw., Fed. MaL St. Mus., vii, p. 123 

(1917)]. Kloss’s 9 specimen measured 16 in. in the head and body, but had 

an exceptionally short tail, only 11^ in., almost exactly the same as in one 

of Pillay’s specimens of edwardsn from Travancore and in some specimens 
of lanka from Ceylon; hut Cuvier’s specimen, the type of frederici (malaceensis) 
w^as 11 in. in head and body, 12 in. in the tail. No doubt it was young and 
probably the terminal hairs were included in the tail Avhich would make it, 
writhout the hairs, about as long as the head and body. 

This Mongoose is believed to have been imported into Malaya from 
India. This seems probable since there is no lecord of edwhrdsii 
Burma. . 1 
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Flesh incaburuments of if. edicardsii edwardsU are as follows: — 


— 

! Head andl 
body 1 

Tail 

Hind-foot 

Dharwar {carnatiem t>pe) 

... ad. cf 

19i 

161 

3| 

>1 fi 

... ad. 

m 

16 

3 

S. Coorg 

... ad. ^ 

17 

14 

3- 

Cochin 

... ad. 3' 

m 

ISf 

25 

Trivandrum 

... ad. 3' 

ISi 

13i 

2# 

Kumool 

... ad.d* 

17| 

16S 

34 

>» 

... ad. J 

16J 

16^ 

34 

Palkonda Hills 

... ad. 3 

m 


3| 

tt 1 » 

... ad. 3 ' 

ISi 

14 

34 

Vontimitta Range 

... ad. 

m 

ISi 

34 

Shevaroy Hills, Salem 

... ad. c? 

m 

174 

34 

Madura 

... ad. S 


16 

3- 

Ratnagiri 

... ad. $ 

isl 

m 

24 

Dharwar 

... ad. $ 

154 


2f 

N. Coorg 

... ad. 2 

15‘^- 

13 

2# 

Trivandrum 

... ad. ¥ 

14i 


2^ 

Kumool 

... ad. 9 

16 

144 


) ) 

... ad. 9 

iSi 

144 

3 ’ 

Palkonda Hills 

... ad. 9 

16 

14 

3 

it 

... ad. 9 

14 5 

14 

3- 

Vontimitta Range 

... ad. 9 

16 

144 

3 

Dharmapuri Range, Salem 

... ad. 9 

15| 

1^1 

3 


The eight of adult cf specimens is usually from 3 to 4 lbs., of 9 speci- 
mens from 2 to 2^ lbs. j but the (S from Madura was 6 lbs. and the 9 from 
Eatnagiri 4 lbs. 

Herpestes edwardsii lanka, Wrought. 

Herpestcs griseus, Kelaart, Prodr. Faun. ZeyL, p. 41 (1852), (not of 

Geoffrey). 

Mungos lanka^ Wroughton, Jotmi., Bomh. Nat. Hist. Soc., xxiv, p. 53 
(1916). 

Herpestes lanl-a, Phillips, Man. Mamm. Ceylon, p. 177 (1935). 

Locality of type: Cheddikulam, N.P., Ceylon. 

Distribution: Ceylon, ‘confined to the low country dry zone' Tip to 600 ft. 
(Phillips). 

Very closely resembling the South Indian race, but distinguished by having 
the contour hairs shorter and the speckling finer, the two features going 
together, and in being on the average less red on the head and feet and less 
richly tinted in the wool when the coat is unfaded. 

Wroughton gave full specific rank to this Ceylonese representative of 
edwardsii because of the alleged absence of intergradation between it and 
the Indian specimens, Nevertheless the S. Indian race is obviously interme- 
diate between the Ceylonese and the more northern Indian races, as might 
be expected. The two features Wroughton relied on for the status he assigned 
to lanJca were the very fine grizzling and the absence of ferruginous tint from 
the face and feet. These cliaracters hold good in the four skins in the British 
Museum, namely the type from Cheddikuliim, IS.P., November 12; two from 
Tammane'?^ a, N.C.P., May 3 and 9; and one, undated, received from the 
Colombo Museum. These are very much alike, varying very slightly in the 
tint of the speckling, the practical identity in colour and coat between the 
November and May skins suggesting that the seasonal differences are slight. 
The coat in these specimens is only up to about 30 mm.; the wool is scanty 
and drabby grey in hue, without the ochreous tinge common in the S. 
Indian race* and there is no trace of red on the head, ears, feet or elsewhere. 
But sometimes there is no red in even dark coloured S. Indian skins, e.g. 
some from Travancore, and it has apparently faded out jn some summer skins 
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from the Eastern G-hats. Phillips, moreover, in his description of lanka says 
that the feet and head have a slightly reddish tmge. With regard to the 
redness all that can be said of lanka is that it is on the average less red 
than the S. Indian race. 

The following flesh-measurements in English inches vrere recorded by 
Phillips : — 


j 

Head and 
body 

Tail 

Hind-foot 

ad. : 

18 + 

13i 

3-- 

ad. 2 : 


12 

n 

av 4 2 : 

14 


2\ 


The type of the race, a young adult is a little smaller than the 
largest 9 British Museum from Tammanewa which agrees closely with 

Phillips’s largest 9* 


Skull Mel^surements of H, edwardsii edwardsii and op H. edicardsii lanka. 


Locality and Sex 

Cond. Bas. Length 

Zygom. Width 

Post Orb. Width 

Int. Orb. Width 

Max. Width 

Mand. Length 


rf 

§ 

edwardsii 











Dhanvar 

ad. 

81 

42 

14 ~ 

15 

15 

52 

8- 

X 6— 

7 

, , {carnaiictis 




1 







type) 

ad. c? 

80 

43 

131 i 

1 16- 

15 + 

52 

8 

X 6 

7 

S. Coorg 

ad. j 

80 

41 

14 

15 

15 

51 


x5^ 

7 

»» 

ad. j 

79 

41 

11 

14^ 

14 

53 

7 

'>-S\ 

7 

Cochin yg. 

ad. c? 

80 

40 

14 

15 

15 

51 

7 

x4 

7 

Kumool 

ad. ^ 

86 

44 

13 

16 

16 

55 

8 

xSi 

7 + 


ad. c? 

80 

42 

11 

IS 

15 

53 

8 

X 5 

7 + 

Palkonda Hills 

ad. 

81 

39 

13 

15 

15 

52 

7 

x5 

7 


ad. j 

77 

39 

12 

14 

15 

50 

7 


7 

Vontimitta Range 

ad. ^ 

78 

40 

12 

15 

14 

51 

7 

x5 

7 

Salem 

ad. cT 

80 

41 

11 

IS 

15 

52 

7 

X 5 

7- 

Dharwar 

ad. 2 

76 

36 

12 

13 

12 

49 

7 

x5 

7 


ad. 2 

73 

37 

12 

14- 

13 

46 

7 

X 4|- 

6 

S. Coorg 

ad. 2 

77 

36 

11 

13 

12 

50 

7 

x5 

7- 

Seringapatam 

ad. 2 

75 

40 

12 


14 

• • • 

7 

x5 


Knrnool 

ad. 2 

76 

39 

11 

34 

14 

48 

7 

X S 

r 

Palkonda Hills 

ad 2 

74 

38 

12- 

14 

13 

50 

7- 

• 4| 

6 

>» »» 

ad. 2 

72 

36 

13 

14 

13 

48 

7 

xS 


>» »» 

ad. 2 

68 

35 

33 

13 


44 

7 

x5 

4 

Vontimitta Range 

ad 2 

76 

37 

13 

34 

13 

49 

n 

yS 

7 

lanka 











Cheddiknlam (type) 











yg- 

ad. ^ 

79 

40 

13- 

14J 

15 

51 

8 

y SJ 

7 

„ (type) ad. 2 

72 + 

35 



13 

46 

8 

xS 

7 

^ -5 ' f 
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Herpestes smithil, Gray. 

For bibliogiapliy and synonymy sec under the Mibspocies. 

Distrihufum : Ct ritral and Roiiihein India; Ce\lon. 

Veiy ido'.elv relaied to TI. cdirardsii but dislingnished by it's slightly larger 
size, the blaek-t ipped tail, generally darker eolonr and generally more pro- 
nouneed tendeney to or%thn'.m, all hough never so red as in the typical 
fernitjiiu'us mutant of that species. In the shghth larger skull the occipital 
and sagittal crests are at least on the average less strongly developed. 

Since I have seen no intermediates hetween ftnutlui and ediraidsii in the 
eolonr of the tail-tip, I adopt the prevalent view that they represent distinct 
species. But the c^olonr of the tail-tip varies from black to pale individually 
in some Afrh^an ^Mongooses. Hence in this case it may possibly indicate that 
smithu, being a jungle-form, is a ‘habitat-mutant’ of cdwardnii. 

In his re^nsion of this species Thomas (Juunt,, Bomb. Nat. Hist. Sac., 
xvviii, p. 23 {1021)] admitted live races — (1) the typical form, smithii, Vkith 
ellioti and torquaius as synon\ms, ranging from HosLangabad to the Nilgiri 
Hills in Western India; (2) jerdoni, yith monf/co7n,s* as a synonym, from the 
Eastern Ghats; 13) canens from Mi, Abn in R.-W. Baipiitana and Hazaribagh; 
(4) Yusanm from Rambhar in Bajputana: (5) znilanin*^, a substitute for the 
inadmissible name ruhifjhwsm^ adopted by Kelaart, from Ce\lon. A few 
specimens from the Eastern Ghats have heen received at the ifiisenm since 
Thomas \\rote, bnt I do not think his conchi-.ions with regard to the Indian 
forms were justified by the material he had in his hands. On the available 
evidence it seems to me that the <ltt!erence in colouration Ixdween his snuthii, 
canens and ffrdoni are due to seasonal changes in the (*nat ; and his race 
rusanus was based upon a single specimen uilli a rather small skull. Hen(*e 
I regard all the described Indian forms as lopresenting a single race. I adopt, 
however, liis name for Oevlonese specimens, whitb, oh the average, appear to 
differ from the continental form. 

The two ra(‘es, here provisionally admitted, may he distinguished as 
follows : — 

A. Tail longer, sometimes longer than head and body; more 

grey and less red on the average in the general colour 
(India) ... ... ... ... smithii. 

B. Tail shorter, never so long as head and body; more red 

and less grey on the average in the general colour 
(C<^Ion) ' ... ... ... ... teijlamin 

fferpestes smithii smithii, Gray. 

Herpestes xmithti, Gray, nmrlenr. Maff. Nat. Hist., i, p. 578 (1837); id. 
Proc. Zool. Soc. (1851), p. 131, pi. 30. 

Culkfift smithii, Gray, Prov. Zotd, Sov. {INU}, p. 585. 

Herpestes eUioti, Blyth, Jonrn.. .4.s*. Soc. Bcnq.. xx, j). 182 (1851). 

Herpestes jerdonii. Gray, Proi. Zool. Soc. (18B4), p. 550. 

Herpestes iortjuafiis (Elliot HR.), Kdaarl, Prttdr, Fiiuii. Ziif]., p. 40 (1852); 
Jerdon, Mam^n. I ml., p. 130 (1807). 

Herpestes monticolus, derdon, Hamm. hid., p. 135 <lS(i7). 

Herpestes smithii rnsajuis and ttiurns. Thomas, Jouin., Bomb. Nat. Hist. 
See., xxviii, p. 25 (1921), 


^ He set aside thysanurus, applied by Wagner in 1839 to a Mongoose, 
with a black-tipped tail, said to have come from Kashmir, because no Mongoose 
with that character has since been recorded north of Eajputana. Wagner’s 
record must nevertheless be borne in mind [il/«Jic/f., GeJ. Anz., ix, p. 440 (1839) 
and Sdug., Supph, ii, p. 301 (ISll)]. 

^ This name was given by Wagner to a spotdmen of vittieoUis from the 
‘East Indies’, Both Kelaart and Blanford overlooked Wagner's statement, 
detected by Thomas, that the neck has a black mark on each side. 
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LocahUj of type of smithii unknown; of ellioti, the Carnatic; of jerdonii, 
‘Madras’; of torquatus, ‘S. India'; of monticolm, inland from Nellorc; of 
rusanus, Bambhar, Eajpiitana; of canenft, Mt. Abu, Eajpiitana. 

Distribution : Central and Southern India fiom Kajputana, eastward to 
Bengal, and southwards through the Eastern and Western Ghats. 

The type of sniitJui Gray has no definite locality, date or flesh-measure- 
ments, but there is no good reason to dissent from Thomas's decision that 
it came from somewhere near Bombay. It is no doubt an early winter skin, 
the contour hairs on the rump being about 53 nini. long and there is abundance 
of dark brownish under w'ool. The general colour is dark Avith black and 
greyish white speckling and a reddish cast traceable in the hairs of the 
upper side, particularly on the head, neck and betAveen the shoulders; the 
fore leg is dark reddish browm, speckled and the hind leg is brighter red. 

Satara (S. H. Prater). An adult collected at Mehda, January 11, is a 
very close match of the t^pe in even* respect and pistifies Thomas's allocation 
of the latter; but a second c5 skm fiom Mehda, Jariuaiy 13, differs in having 
the pale speckling of the back buff\ Avith no appreciable red cast. A third, 
adult o from Patan, December 11, is darker than the type, A\itli huffy grey 
speckling and no appreciable red in the hairs. 

Poona (P. H. Gosse). An adult d from Khandala, 2,500 ft., April 14, 
has the coat a little longer than m the Satara skins, about 60 mm., but the 
under \aoo1 scantier than in them and in the type and the pale speckling is 
clearer whitish, especially strongly contrasted with the skin from Patan, but 
there is no red cast except tow'ards the head and the legs are even darker than 
in the Patan skin. The later date of this skin suggests that the under wool 
is moulting and the pale speckling bleaching. It very closely resembles the 
skin from Kiumool in the Eastern Ghats referred to below. ^ 

Bajputana, Bambhar (Hume). The type of rusanus Thos., an ad. 
January 13, m Avmter coat, is indistinguishable in colour and coat from the 
Satara skins as Thomas stated; but two ad. cf froni Mt. Abu (Crump), in- 
cluding the type of canens Thos., collected June 2 and 3, differ in having 
the coat harsh and thin with little or no underwool, the general colour paler 
and greyer, with the pale speckling bleached white, and no red cast, although 
there is, as usual, some ochreous before the black tail-tip. These skins closely 
resemble the skin from Salem in the Eastern Ghats mentioned below. 

Hoshangabad, 2,500 ft. (Crump), an ad. cJ, March 9, in winter coat, 
closely resembles the skins from Sambhar and Satara; and a $ skin from 
Hazaribagh (Crump), May 2, m summer coat, is like the Mt. Abu skins but 
has some red on the head and nape and is more like the Salem skin. 

Skins from the Eastern Ghats vary like those described above. 

Hills inland of Nellore. The c5' "lectotype of jerdoni Gray {=monticotus 
Jerdon) is a soiled skin, formerly exhibited, A\*ith a tliin, harsh, dead coat 
and no appreciable underwool. There is a little red on the muzzle and head, 
the merest trace on the neck but none elsewhere. A o AA*ith the same history 
is a better skin, but the coat is thin Avith no avooI, the general hue bemg 
grey Avith blackish broAMi &pec‘klmg, and a little red on the head and muzzle 
and some yelloAAish or buff aboA*e the hock and close to the black tail-tip. A 
third old skin labelled ‘Madras’ is very similar to the preceding Iavo. It was 
on the evidence of these three skins that Thomas separated jerdoni from typical 
smithii, 

A series of summer skins collected by Baptista in the Palkonda Hills. 
1,500 and 1,600 ft., in June and July and in the Vontimitta Eange, 325 ft., 
August 8 to 11, are topotypes of jerdoni since these hills are inland of Nellore. 
The coat is long from about 50 to 55 mm. but, in accordance with the season, 
has at most only a little underwool. The general colours of the back may 
be tolerably clear grey or may show a paler or richer yelloAV cast representing 
apparently the reil of some winter skins but bleached. One from Kondagorls- 
penta in the Palkonda Hills, July 17, closely matches the skin from the 
Shevaroy Hills described below except that the red behind the shoulders of 
the latter is replaced by ochreous. Another skin from Dasarladoddi, Palkonda 
Hills, June 26, has no red or yellow behind the shoulders. At Kurnool in 
Cuddapah Baptista collected tAvo skins, one May 2, closely matching the skin 
from Salem, April 23,^ described below; the other Apiil 27 is more iron-gr^ 
than the preceding, being speckled black and silvery grey with a faint 
wash on the back and very little red in front. - . i ^ ^ 
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Shevaroy Hills (\V. M. Daly). An unsexed, undated specimen yith a 
full long coat, the contour hairs oyer GO mm. and the tolerably abundant 
olivaceous wool *20 mm. General colour darker than in the preceding skins 
from the Eastern Ghats owing to the more intense black speckling, the red 
tint conspicuous on the head, neck, down the middle line of the back and 
increasing in amount and extent on the rump and outside of the thighs, also 
a good deal of it on the hind leg above and below the hock and on the fore 
leg from the elbow nearly to the wrist. Although this skin was in the Museum 
when Thomas revised H. smitliii, he did not refer to it. It entirely negatives 
the distinction he drew between skins from the Western and Eastern Ghats. 
It obviously belongs to the same form as the type of smithii and the examples 
from Satara and its difference from the previously described skin from the 
Eastern Ghats is due to the coat being fresh and unfaded. 

Salem, a little south of the Shevaroy Hills. A skin from Earumbapatti 
(Baptista), April 25, has the black speckling as in the Shevaroy skin and 
some red on the head and neck, but is not red elsewhere, showing a yellowish 
cast behind the neck on the upper side indicating incipience of bleaching as 
in some of the topotypes of jerdoni. 

The flesh measurements in English inches and the weights of some 
specimens are as follows : — 


— 


Head and 
bod3^ 

^ Tail. 

1 

Hind 
foot. 1 

1 

‘ Weight 
lbs. 

Mt, Abu [canefts type) 

... ad. 

171 

165 

^ 31 

4 

... ad cf 

17 

17f 

3i 

35 

Hoshangabad 

... ad. 5* 

16| 

161 

31 


Satara, Mehda 

... ad. cT 

18| 

171 

3| 

6 

,, Patau 

... ad. 

17 + 

151 

3 + 

6 

Poona, Khandala 

... ad. c? 

16i 

15* 

3^ 1 

... 

Kumool, Diguvametta 

... ad. c? 

27f 

15 

3i 

... 


••• ad. 

16 

' 16| 

3f 


Palkonda Hills 

ad. 

17i 

! 16* 

3| 


Vontimitta Range 

... ad. ^ 

18 

18* 

31 

4 


... ad. (J 

17i 

' 18* 

3| 

3i 

Hazaribagh, Bengal 

... ad. 2 

15* 

16 

3 + 


Palkonda Hills 

... ad. $ 

17i 

15| 

31 

3* 


This table shows that the tail in this race is about as long as the head 
and body. It may be as much as about one inch longer or two inches shorter. 

Herpestes smithii zeylaaius, Thos. 

Herpesies rubiginosus, Kelaart, Prodr. Faun. Zaijl., p. 43 (1862). [Not 
Crossarchus {=Herpestes} ruhiginosus Wagner.] 

Herpeates smitlii, Blanford, Mamm. Brit. Ind., p. 126 (1888), (in part). 

Herpestes smithii zeylanius, Thomas, Journ., Bomb. Nat. Hist. Soc.y xxviii, 
p. 23 (1921); Phillips, Man. Mamm. CeijJ., p. 188 (1935), (misquoted as 
zeylanicus). 

Locality of the type of zcylaniu^ii Mankeni, E.P., Ceylon. 

Dktrihution : Ceylon. 

Bather doubtfully distinguishable from the typical continental Indian form 
by being a little darker on the average, never so grey as the greyest skins 
of the latter and the reddest a little redder, but some skins both ‘grey' and 
‘red’ practically indistinguishable from Indian skins. Also the tail seems to 
be relatively a little shorter.^ 


^ Neither the flesh measurements nor the skulls bear out Thomases statement 
that this race is laorger than typical smithii from Western India. 






MONGOOSES OF BRITISH INDIA, AND CEYLON AND BURMA ‘>29 


To tlie following list of the flesh measmements m English inches and 
weights of some specimens in the British Museum, I have added particulars 
of the dimensions recorded by Phillips. 


— 

Head and 
body 

Tail 

Hind- 

foot 

Weight 

lbs. 

Phillips’s largest 

ad. S 

J8 + 

Wi 

3| 

41 

Wellegalli S. P. 

ad. cf 

m 

151 

3} 

44 

Mankeni, E. P. 

ad. 

17i 

15 

3 

34 

Matugama, W. P. 

ad. ^ 

1 16| 

13i 1 

3-f ! 


Phillips’s Aver, of 8 

ad. 5* 

! 16} 

]2^ i 

3+ : 

3f 

,, largest 

ad.? 

i 16| 

14f j 

3i 1 

2i 

Ranna, S. P. 

ad. 2 

i 16} 

13i 

3-h ' 

— 

Mankeni, E.P. 

ad. 2 

15| 

12| 

3— 

3 

Kala Oya, N. W. P. 

ad. 2 

141 

IH 

3f 

24 

Phillips Aver, of 2 

ad. 2 

15} 

13 +- 

3 + 

) 

1 2| 


Although the head and body are about the same length as in typical 
srnithiif the tail is on the average shorter, and is always shorter than the 
head and body, nearly 4 in, in some cases. This also apphes to several 
sub-adult additional specimens collected by E. W. Mayor which are not 
mcluded in the table. 


Skull Mk^subements of H. sniithii srnithii and if. sjnithii zeylanius. 


Name, Locality and 
Sex 

Cond. Bas. Length 

.CJ 

*■* 

Xi 

a 

§0 

Post. Orb. Width 1 

Int. Orb. Width 

Max. Width 

' 5 
' bn 
s 

<D 

i § 

-*< 

■«s. 

rl 

S 

smiihii 

Satara, Mehda 

ad. cf 

90 

45 

13 

17i 

17 

60- 

8 x6 

7 

Mt. Abu, Rajput. 
{canens type) 

ad. tS 

88 

46 

15 

19 

18 

57 

8 X — i 


Satara, Patan 

ad. 5 

86 

45 

13 

16 | 

17 

56 

9x6 ! 

8- 

Palkonda Hills 

ad. c? 

86 

45 

14 

17 

16 

574 

8 x5 

7 

Poona, Khandala 

ad. d" 

84 

45 

17 1 

17 

16| 

56- 

8 x5i 

7 

Vontimitta Range 
just 

ad.d* 

83 

40 

14 

17 i 

16 

S3 

9 x5 


Saxnbhar, Rajput. 
{ri^anus type) 

ad. ^ 

82 

44- 

11 

15 

16 

53i 1 

8 x5 

7 

Palkonda Hills 

ad. 2 

86 

46 

14 

17 

16 

56 

8 x6 

7 

Hazaribagh 

ad. 2 

81 

42 

15 

16 

16 

52 

7|x5 

7 

Nilgiri Hills 

ad.? 

so 

43 

12 

16 

16 

53 

8 x6 

7 

zeylanius 

Mankeni (type) 

ad. cj 

89 

49 

i 

15 

19 

19 : 

59 

9 x6 

8- 

Matugama 

ad. cl* 

86 

45 

15 

17 

16 

56 

8|x5 

8- 

Kala Oya 

ad. 2 

81 

42 

12 

15 

15 

53 

9 x5 


Mankeni 

ad. 2 

78 

42 

15 

16 

... 

51 

8 xS^ 

f . 
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In tliL''L taliL-, thL ciili-^u I to Uic \ ilit i iiioC in Lond\ lobasal 

kn^jih le^jd! 11 S', ol ^tu^^iapiiit-al Jibtiil iitiuii It be notictd that the 

dillcitnLt bet \L ii tic sliills ol iLl t\pc jt rnuHs and ol upon which 

Thomas ichcd I i tis in^iu hiiig the two alk^td lacts is c'acth the t,aine 
as the diiiercn c between th two sViiIls ol H tdutiid^u tdu anhu fiom 
Ivuunui cJiieicd on tii iilmliis tal>k ip 22i) It also sliov s that the bkiilU 
ot the ^ Indian smithi ind the Ce\kuese, t tjhinim aie uii the a\ciage 
no iLcibh a Iitik lai^ei than the skulls ol H e Ju anhii tduanlsii and oi 
H eiluatdsn lanl a which occui m the same aicis itspcelneh 

Ht ri sits mithii is the t^p ot the fc,cnus f alutis Gia-s [Plot ZooJ 6o 
tl'sf)4j, p 5t)4] 


Herpestes fuscus, \\ ateihouse 

Foi bibliography and synonymy see unJei subsptcihe headings 

Dtstnhuiion S India and Cejlon 

Size about the same on the aytiage as cditaid^ii and <fmithn but the tail 
relatiyelj consideiablj shoitei, only about two-thuds the lengtli of the head 
and body, the contoui haiib kss haioh and the iippci halt oi thud ot the 
sole of the hind toot clothed yyith haii tliioughout the yeai Genet al coloiu 
\ciy yaiiable according to the suhspecics fium blackish blown with 

tlu daik bands in the contoui Imis cxteiisut iiid the white yci\ naiiuyy in 
the tjpical Ind an lace, to nctily umtoimh ochicoiis oi siudy with the daik 
bands lediictd to line cDinpai itiyely indistimt speckling m two of tho 
Cejlonese races 

In its gential loiiii and tlic shafc of the teeth the skull is yei> like that 
of eduanhn and sDidhn but it is typcally less niHited in the liontal legion 
so that the uipei suilare ot the inu/zk is a little leso steeply sloped and 
may be blightU toncaye tlu uiteiio tympanic poition ol the bulla is smallei 
and the e\teinal ciest a little bcttei dey eloped 

Anahjiual Kuf to the 6uhi>ptius 

A On the ayeiage a littk laigci and nioie iinifoimly daik 
broyyn above and especially bcloyy , the tip of the tail 
not hghtei than the lest (S India) fu6tui> 

B On the aveiage smaller and palei or biightei in hue, 
not so brow n especially beloyv , tn) of the tail palei 
than the lest (Ceylon) 

1 General colour darkei, dark speckling conspicuous on 

the back, flanks and tail 
a Slightly smaller and less red 
b Slightly largei and redder 

2 General colour not so dark, the daik speckling not 

so conspicuous on the back, obsolete on the flanks 
and tAil 

a I^rkei and rtddti dark speckling on back 
blackish and moic conspicuous 
b Paler, straw coloured, doi&al speckling blown 
and faint 

Herpestes fuscas fifscust Wateihouse 

Herpeste*! Waleihoubc Proi Zotd hot (Ih'iS) p 5> lei don Mamm 

Ind, p 136 (1867) Anderson, limf Zool Pcs lunnan p Ibi pi b, ligs 12 
(skull) (1875), Blanioid, Mamm Brit Ind, p 127 (Ibbb), and of bubsequent 
authors 

LotaUiif of th( type India 

Bwfribyifion B India, tjpicallv m the hills iiom 3,0(X) to neail> 6 CKJO ft 

Slightly larger on the average than the Ceylonese races, -with a lather 
longer, fuller coat, the contour bans of the rump from about 40 to 60 mm , 
and on the Wfhole a little daiker and less blight in colour, the general hue 
dark brown or blackibh above, reheved by the fine bufi: or bufi: grey speckling, 


flatiden^ 

rnhidior 

mnnarthuit 

^iCLatu<» 
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the contour hairs with a small black tip and a najiTow pale penultimate band 
and below the latter typically two very extensive black bands separated by a 
very narrow greyish one, these black bands always much wider than the 
pale, although the proportion varies individually to a certain extent; the 
wool ohve brown at the summit, darker at the base; there is no red in the 
pelage, the head and tail being coloured approximately like the back, although 
the pale bands of the tail, the tip of which is like the rest, are often greyer 
and more extensive; the under side browmsh, a httle paler than the upper 
and not so speckled. 

The following notes show the variations m the skms m the British Museum 
vhich on the whole form a very uniform senes: — 

S. Coorg, Virajpet, 3,000 ft. (Shortridge). An ad. c? , January 30, is 
dark brown with tine buff specklmg; an ad. '5, January’ 27, is blacker with 
greyer bufi specklmg; the contour hairs being about 42 mm. in both. 

Palm Hills, Tiger Shola, 5,700 ft. (McCann). An ad. c? > April 24, is 
like the C from Virajpet; an ad. 9. April 27, is hke the from Viiajpet. 
The coat m the S is about 64 mm., in the 9 about 44 mm. 

Madura, High Wavj" Mt., 5,000 ft. (Prater), a skin like the cf from 
Virajpet, with the coat 46 mm. 

Travancore, Primerd m Trivandrum, 3,800 ft. (Ferguson), one skin with 
the pale speckling rather finer and duller than in the preceding and the 
coat 53 mm. 

Hilgiri Hills, Ootacamund (Gosse), July, a skin very similar to the <S 
from Virajpet, but the coat is 59 mm. and the underwool thinner. 

‘Madras’ (Jerdon). An undated specimen, marked by Thomas as doubt- 
less from the Nilgiris, is rather paler than the rest, owing to the pale bands 
of the contours, which are 40 mm. long, being noticeably wider. In this 
respect it is most strongly contrasted with the Travancore skin and with 
the type in which the speckling is fine and the general colour brown, with 
the contour hairs 42 mm, as in the from Virajpet, 

The flesh measurements in Enghsh inches and weights of some specimens 
in the British Museum are as follows: — 


^ — 

Head and 
body. 

Tail. 1 

! 1 

Hind- 

foot. 

Weight 

lbs. 

S. Coorg 

... ad.^^ 


1 

j 12| 

31 

6 

Madura 

.. ad. cJ 

174 

1 m 

... 1 

i 5 

Palni Hills 

... ad. c? 

' 161 

! 12 

3 

! 3 

»» 

... ad. 

; 144 

10 

3 

1 3 

S. Coorg, 

.. ad. 9 

16t 

i " 

3 

1 3i 

! 


These dimensions suggest that Coorg specimens are on the average larger 
than those from the Pa Ini Hills; but the data are in&ufBcient to warrant the 
conclusion that more than one race is represented. The length of the head 
and body is larger on the average than in H. edwardsh and the tail is mani- 
festly much shorter. 

The skulls vary comparably to the skins. The two S skulls entered in 
the table (p. 239) are not quite the largest and smallest in length and width. 
Actually the Icmgest is the skull of the skin from Madura with a condylobasal 
length of 89 mm., and the shortest a second skull from the Palni Hjlls with 
the same length 83 mm. The widest is that of the type with a zygomatic 
width of 49 nim. and a maxillary width of 18 mm., the condylobasal length 
being 87 mm., very nearly the same as the cf S. Coorg. 


Herpestes fascos flayideus, Kelaarfc* 

Herpestes flavidens, Kelaart, Journ., R. As, Soc, Ceylon, ii, p. 323 (1850): 
id. Journ,, A. S. Soc. Beng., xx, p. 184 (1851); id. Prodr, Fauna Zeyh, p, 44 
(185^); Eyley, Joum,, Bomb, Nat, Hist, Soc,, xxii, p. 106 (1914); Thwa®, 
Ann, Mag. Nat. (9), xiii, p. ^ (1924); Phillips, Man. Mamm, Ceylon, p. 189 
( 1936 ). 


31 
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Herpestes fulvescens, Kelaart, Jour}}., As. Soc. Bengal, sx, p. 162 (1861) 
and XXI, p. 318 (1852); Blanford, Mamni. Brit. Ind., p. 127 (1888), (in part). 

'> Herpestes ceijlanicuf,, Nevill, Taprohanimi. x, p- 62 (1887). # 

Herpe^te't flarideiis ceylanitus, Thomas, Ann. Mag. Nat. (9), xiii, 

p. 210 (1921); rinllips, Man. Mannn. Ceylon, j). 186 (1935), {ceylanious). 

Herpcsteb flavidcns phiJhpsn, Thomas, Ann. Mag. Nat. Hist. (9), xiii, 

p. 240 (1924). 

Locality of types of fluixidens and fulvescens, Kandy; of ceylanicus, Trin- 
c'omalee; of phiUipsii, Gammaduwa, E. Matale. 

Distribution : Throughout the mountainous districts of the Central Pro- 

vince to over 6,000 ft., estwards to the coast near Colombo in the wet zone 
and eastward to Uva in the dry zone (Phillips). 

A little smaller than the South Indian race, with the coat on the average 
shorter both on the body and tail and the pale speckling typically, but by 
no means aways, a little brighter, the under side usually not so brown and 
the tip of the tail as a rule brighter than its more proximal portion, its long 
hairs being more uniformly ochreous or reddish with obsolete black bands. 

It •was probably an examination of specimens of this race that induced 
Anderson to record fuscus as occurring in Ceylon. To this Blanford demurred 
on the grounds that fuscus was in his opinion replaced in Ceylon by fulvescens 
i^flavidens) which he regarded as a distinct species on account of its much 
smaller size. He was, however, unacquainted with the smaller specimens of 

fuscus and the larger Ceylonese specimens, subsequently collected, showing 
complete intergradatioii between the two in dimensions. 

The following specimens m the British Museum, assigned to this race, show 
considerable variation in colour: — 

Kandy. Two examples collected by White are topotypes of flavidens. 
An ad. from the ‘neighbourhood of Kandy’ (No. 77.11.1.1) is dark brownish 
in general hue, the contour hairs being almost ochreous, this tint becoming 
dominant towards the end of the tail which has the tip reddish. This specimen 
possibly resembles a specimen from Newera Eliya which Kelaart recorded as 
a ‘much darker variety than the one from Kandy’. 

Another <S (No. 77.3.14.3), labelled Kandy, is much paler because the 
black in the contom' hairs is not so dark and the pale speckling not so richly 
tinted and a little more extensive. Both these skins are undated; but the 
difference between them may be seasonal. 

Fattipola, C.P., 6,210 ft. Two ad. cf (E- W- Mayor), March 2 and 14, 
were identified by Thomas as flavidens. They closely resemble the second of 
the two Kandy skins recorded above but are a little darker and have the 
pale speckling a trifle finer, in both these respects coming a little nearer 
the first of topotypical examples. 

Mousakanda in Gammaduwa, E. Matale, O.P., 3,000 ft- An ad. 

(W. W. A. Phillips), August 20, is very like the specimen from Pattipola but 
has the pale spwkling greyer not so yellow and the tail is not so reddish 
at the end. This example is the type of pkillipsn Thos. ; but according to 
Phillips philUpsii cannot be maintained because the pale olivaceous tint on 
which it was based is purely an individual feature. Probably the difference 
between it and the specimen from Pattipola is seasonal and due to bleaching 
of the Gammaduwa skin. A second specimen, November 12, from the same 
locality, tolerably closely ’resembles the Pattipola skins, but is a trifle darker. 

Kumbukkan in Uva, ad. 5 (B. W. Mayor), July 20, very closely matches 
the first described darker specimen from Kandy, but is a trifle darker, the 
two being more alike than are the two skins from Kandy, except that the 
tip of the tail in the Kumbukkan skin is like the rest of that organ and not 
dominantly reddish ochreous. This specimen was identified by Thomas as 
ceylanicus Nevill, the type of which came from Trincomalee. Phillips imfoi*tu- 
nately was unable to examine specimens either from Kumbukkan or Trinco- 
malee. He therefore followed Thomas and reproduced Nevill’ s description of 
ceylanicus. I can find nothing in NevilPs description of ceylanicus to distin- 
guish it from flavidens; but the final relegation of ceylanicus to the synonymy 
of fiatiidem must await the discovery of additional examples from Trincomalee. 
At all events the Kumbukkan skin is 'more like the darker Kandy skin than 
are the skins from Pattipola and (S-ammaduwa, 
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The following are the flesh measurements in English inches and weights 
of some specimens in the British Museum, supplemented by others taken from 
Philhps’s volume: — 



1 

Head | 
and 1 
body i 

Tail 

Hind-foot 

Weight 

lbs. 

Gammaduwa 

ad. (?: 


lU 

3- 

2*2 oz. 

Pattipola 

ad. 5* 

15 

IH 

3- 

... 


. ad. c? 

14t : 

io| 

2# 

2 

Average of 5 (Phillips) . 

• ad. (A 

15 1 

10 

3- 

24 

Largest ,, 

. ad. cT: 

1 

• ad.$' 

16J 

12- 

3- 

34- 

2i 

Kumbukkan 

13# ! 

m 

2| 


Average of 4 (Phillips) . 

■ ad.$| 

13 

9t 

> 24 

rii oz. 

Largest 


14 ; 

1 

9f 


! 


The largest of these specimens are only a little smaller than the smallest 
of the South Indian race. 


Herpestes luscus rubidior, subsp. nov. 

Herpe&tes jlmidens maccarthiae, Thomas, A7in. Mag. Nat. Hist. (9;, xiii. 
p. 239 (1924), (in part); Phillips, Man. Manwi. Ceylon, p. 184 (1935), (not 
maccarthiae Gray). 

Locality of the type: Anasigalla, Matugama, W.P. 

Distribution: ‘Throughout the Kalutara District and the south-west of the 

island generally from about Panadura, 50 ft., in the Western Province to 

Matare and Tangalla in the Southern Province’ (Phillips). 

Distinguished from flavidens by being on the average a little larger and 
laeavier and redder in its general* colouring. 

The one well preserved specimen known to me is the type, an ad. <5 
from Anasigalla Matugama, 100 ft. (W. W. A. Phillips), January 25, which 
was wTongly identified by Thomas as maccarthiae. Gray. The coat is full 
and longish, thicker if anything than m any of the above recorded skins of 
flavidens from high altitudes in the hilly region of Ceylon, and the general 
colouring, speckled red and black, is redder owing to the red rings in the 
contour hairs being a little more extensive and chestnut in hue; the tail is 
reddish at the end and the limbs are dark with fine pale speckling. The 
only other specimen assignable to this race that I have seen was collected 
at Yatiyantota, 500 ft., in the Southern Province (E. W. Mayor). It is a 

young, undated skin, faded and moulting, with many of the contour hairs 

shed especially on the belly. Hence the pale reddish speckling is not so 
conspicuous as in the type and is rather less extensive but tbe general hue is 
redder browm and paler than in the skins identified as flavidens. 

In the adoption of this race I follov? Phillips to w'hom it was well-know*n 
but, misled by Thomas, he identified it as maccarthiae j, as recorded below. 

The following flesh measurements in English inches and the weights of 
the type of this race are supplemented by others extracted from Phillips’s 
records: — 


■ 

Head 

and 

Body 

Tail 

Hind-foot 

Weight 

lbs. 

Matugama ( type) 

1 

ad. c? 

! 

161 j 


3 

4 

Largest (Phillips) 

ad.<? 

17i 

12S 

34 

4 

Avemge of 10 (Phillips).., 

ad^ 

16 

11- 

3 + 


Lai^est „ 

. ad. $ 

; 

1 


2i + 

2% 

Average of 5 ,> 

. ad. ? j 13# 

1 

j 10 + 

i 

24 

2 
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It "Rill be noted that Phillips’s largest cS is as large on the average as J 
examples of the S. Indian rat*e and that his largest 9 is about the size 
of the smallest cl that ra(*e from the Palui Hills. The table also bears 

out Phillips’s statement that ruhidior is on the average a trifle larger than 
flavidens. 

The skull of the t\pe, the only one kno\Mi to nie» is just adult, the nasal 

and maxillary sutures bemg still open. It is nevertheless well developed 

\\ith complete orbits, a relatively high sagittal (*rest and a constricted post- 
orbital area. As the table ot ineaaurenients (p. ‘28^)) shows it is practically 
as large as the c5' skulls of typical fuscus from the Palni Hills. 

Herpestes fuscus maccarthiffi, Grray. 

Cyniciis maccarthiae, Gray, Proc. Zool, Soc. (1851), p. 131, pi. 31. 

Onyciioga,le maccarthiae, Gra-y, Proc. Zool. Soc, (1864), p. 570. 

Herpestes flavidem maccarthiae, Thomas, Ann. Mag. Nat. Hifit. (0), xiii, 
p. 239 (1924), (in part). 

Not Herpestes flavidens maccarthiae, Phillips. Man. Mamm. Ceylon, p. 184 
(1935), (see above). 

Locality of the type: Jaftna, the northern point of Ceylon. 

Distinguished from the preceding races by its generally more uniformly 

dark, reddish-ochreous hue above and below, the dorsal contour hairs being 

only indistinctly speckled with hla(‘kish, whereas those of the Hanks, belly 
and tail show' no dark speckling; legs daiker, dark brown with pale speckling; 
imdcrwool yellowish brown, nearly the same colour from base to summit. 

No flesh measurements arc available. 

No doubt it was the peculiar colouration of this Mongoose, very dilTerent 
from that of other species of Herpestes, which induced Gray to assign it 
originally to Cyniciis, & S. African genus with a tolerably uniform, tawny 

pelage. Neither Anderson nor Blanford paid any hoed to the peculiarities 

of this Mongoose, dismissing them apparently as untrustworthy on account of 
the animal having been kept in captivity. Blanford also seems to have doubted 
the truth of Gray’s statement that it came from JafEna; but it is highly 
improbable that either Gray or the collector, Mr. McCarthy, invented that 

locality. Thomas, unfortunately, overlooked or ignored the record. If he had 
known it, he would probably have detected the differences betw'een Gray’s 
type and the specimen from S.-W. Ceylon wliich he identified as maccarthiae 
(see above) and its resemblauce to his type of siccatus, wliich he believed 
to be from Mannar, 

The skull of the type and only known specimen is comparatively small 
and poorly developed although fully adult. The orbits are incomplete behind 
and there is no sagittal crest, the temporal ridges forming a narrow lanceolate 
area on the forepart of the crown and a very low mctlian ridge behind. 
Possibly the development of the skull was arrested by captivity conditions ; 
but it shows none of the modifications which normally alfe<;t the skulls of 
Mongooses and other Carnivores when reared from cubhood in a menagerie. 

This race of fuscus is the type of the genus Onijehogah Gray [Pfoo. Zool. 
Soc. (1864), p, 670], a name suggested apparently, as Anderson Burniised, by 
the longish claws of the fore foot due to the only known specimen having 
been kept in a cage. ‘ ^ 


Herpestes fuscus siccatus, Thomas. 


BerpAstes flamdens siccatus, Thomas, Ann. .Mag. Nat, Hisf, (9), xiii n 240 
(1934); Phillips. .Va„. Mamm. Ceuhn. p. 187 (1^). ^ 

Locality of type possibly Aripo near Mannar, N.P. 


Most nearly resembling maccarthiae, but the general colour nearly uniformly 
sandy cr straw-Hke with very faint brown speckling in the pelage of the 
ha^ to mwe proioouncea on the nape and head; 5ie flanks, cheeks, belly 
and tail wi^pt dark speckling; the under fur dark, greyish brown at the 
y^Iowwli at ^e mmmii; legs darker than the body, brownish speckled 
with yellow* , ^ 
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The only known specimen, which has no sknll or flesh measurements, 
was collected by Holdsworth and labelled Kandy; but since it is quite unlike 
other Mongooses from that district, Thomas suggested that it probably came 
from Aripo near Mannar on the north-west coast of Ceylon where Holdswortli 
is known to have secured other natural history material. This view is sup- 
ported by the generally pale hue of the pelage w'hich suggests an arid habitat. 
The skin looks like a bleached edition of the type of m-accartJiiae except for 
the sharp contrast between the dark base and the yellow summit of the 
under wool. In my opinion it is not nnUkely that the types of these so-called 
races will prove to represent seasonal phases of a northern Ceylonese race, 
a view favoured by the locality of the type of maccarthiae; but I know of 
no other instance of such a marked seasonal difference in Herpestes. 


Herpestes vttticollis, Bennett. 

Herpeste.<t vittioollis, Bennett, Proc. ZooL Soc. flSSo), p. 67; and of 
subsequent authors including ^lanford, Mamm. Bnt. Ind., p. 1*28 (1888): and 
Phillips, Man. Mamm. CeyJoyi. p. 190 (1936). 

Crossarchus rubiginosn^,^ Wagner, Schreber, Sang. Sup-pL, li, p. 329. 

Locality of type of mtticoUis, Travancore; of ruhiginosus, ‘East Indies’. 

Distribution'. S. India and Ceylon. 

One of the largest of the Oriental Mongooses invariably distinguishable 
by a black stripe running along the sides of the neck from behind the ear 
to the shoulder, composed of soft under fur and emphasized by the pale tips 
of the contour hairs above and below it. The tail, as in fuscus, is only 
about two-thirds the length of the head and body, but, unlike that species, 
the tip of the tail is black, the hind foot is nake(3 below to the heel at all 
seasons and the contour hairs are long and coarse, 70-80 mm. on the rump, 
and variegated with from 5-10 coloured bands, usually a combination of 
whitish, black and chestnut red, the red especially prevalent and extensive 
on the tips of the dorsal contour hairs but very variable in its incidence 
and extent. The muzzle is typically blackish, the head black but grizzled; 
the chin and throat dusky and grizzled; the belly browmish or reddish, some- 
times with grizzly speckling; the legs are mostly blackish and the wool of 

the back may be oHvaceous grey throughout or yellow at the summit and 
black at the base. 

The skull is considerably larger and altogether more robust, with deeper 
zygomatic arches, than that of the foregoing species; but the occipital and 
sagittal crests are less u ell developed so that the dorsal profile is more 
depressed and convexly curved behind. The greatest difference, however, lies 
in the large size, more conical shape and lower inferior projection of the 

posterior chamber of tbe bulla, a modification which results in the occipital 
condyles, the hamulars and the upper carnassial teeth being raised higher 

above a horizontal surface, when the skull rests upon it. A peculiarity of 

the teeth, w^hich are more robust and less trenchant, is the presence of a 
distinct cingulum on the inner lobe of the first -upper molar There is 

also a trace of it on m®. 

This species is the type and sole representative of Gray’s genus Taeniogale 
IProc. Zool. 8oe, (1864), p. 569]. 

-.The following accoimt of some of the sldns in the British Museum shows 
the colour-variations of this species: — 

Triarvancore, Kolun. The type is reddish above from the nape backwards; 
on the fore bciy the hairs are extensively red at' the tip, speckled brown 


^ As pointed out above (p. 226) this name was wrongly assigned to the 
synonymy of smitkii by Blanford following Kelaart, but correctly relegated 
to DitticQUis by Thomas. Wagner described the neck as having a black 
on each side. In some skins 8ie black stripe is reduced to a large spot when 
.its two ends ore concealed the overlapping pale hairs above and 
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anti whitish below’, but on the rump they are mostly red throughout with 
pale but no dark banding. Another from Travancore (Fry, No. 86.9.6.1), in 
good coat and (*olour, is, like the last, red from the nape to the black tail-tip 
but not so extensively, the hairs below being banded black and yellowish. 

Palni Hills, Shambaganur, 6,000 ft. An ad. c? ^ February 19, differs a 
little from Fry's Travancore specinien. Tt is red trom the nape to the end 
of the tail, except for the tip, but there is not nearly so much red and the 
black and white specklmg is every w^here more apparent . 

S. Coorg, Wottekolle, 2,000 ft., rTanuary 2 and 5. An ad. c? a-iid 9 
vary considerably. The (S has the fore back speckled yellow and black, not 
red as in the preceding specimens, but the hind back, rump, flanks and tail 
are extensively red and the fur of the back is yellow at the summit, black 
at the base. The 9 is mostly dark grey above, the hairs banded black and 
white, not yellow, with huffish tips, but there is some red on the hair tips of 
the rump, thighs and tail; the flanks are grizzled, not nearly all red as in 
the , and the fur is olive grey. The differences between these tw’o skins, 
collected by Shortridge in the same place and at the same time of the year, 
are instimctive. Another specimen from S. Coorg, an ad. cJ from Srimangala, 
February 13, is intermediate in colour between the tw’o from Wottekolle. 

N. Kanara, Chipgeri, December 23, a (S is very like the 9 from 
Wottekolle, the red setting in only on the rump. 

Nilgiri Hills. A series of skins attests considerable variation. One is 
very like the ^ from Wottekolle, another i^ practically all grey above, turning 
to yellowish on the rump, the others are intermediate between these two. 

All the dated Indian skins, above described, as well as two from Haleri 
in N. Coorg, which are average in colouration, were collected betw’een Decem- 
ber and Feiirnary. The differeni*es in colouration are clearly not seasonal. 
On the other hand a series of five from Ceylon, namely three from Moiisakanda, 
3,000-3,400 ft., January 4 and October 8 (Phillips); one from G-amraadnwa, 
3,000 ft., August 8 (Phillips), and one from N. Eliya, May (Holdsw'orth) , 
although extending over ten months of the year, are more uniformly coloured 
than the Indian set, having the hairs red at the tip from the head to the 
black tail-tip. It is worth noting that in the August skin from Gammaduw’a 
the contour hairs are 80 mm., whereas in the January skins from F>. Coorg 
they are barely 70 mm. 

These Ceylon skins seem to bear out Blanford's idea that specimens from 
that island are on the average redder than those from R. India. There is no 
record, so far as I know, of skins from Ceylon showing hardly any red, like 
those from the Nilgiri Hills and N. Kanara. But none of the Ceylon skins 
is quite so red as the type of vitficoUis from Travancore and they are not 
distinguishable from Fry’s example from that district. Moreover the difference 
in ‘redness’ between the twm skins from Wottekolle, B. Coorg, shows that 
colour-feature to be too variable to be relied on. 

Some ffesh measurements and weights are as follows : — 


— j 

Headi^ 1 
Body 

Tail 

1 

Hind-foot 

Weight 

lbs. 

South Coorg 

... ad- ^ 

20f 

13 i^ 

4 -!- 


>* ir 

... ad. 3* 

20t 

12| 

4-f ! 

el 

Ceylon (Mousakanda) 

... ad. 

20f 

1 n% 

3 S 

si 
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34 
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3 i 1 
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^ measMements of the 9 Ceylonese specimens are taken 

largest cJ he recorded had a head and body 
len^ of 20 m, and the average of 4 <5* was 10 in.; bnt there are two 
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(5 skins in the Museum sent by Him from Gammaduwa and Mousakanda 
both of which measure 20 f in. m length of head and body. The dinaensions 
exceed those of the previously described species, apart from some specimens 
of H. edwardsh ferrugineus from Kangra and Chamba, which are probably 
exaggerated. The weights also indicate a much more robust species as might 
be expected from the size of the skull, of which the dimensions are given 
below (p. 239). 


Herpestes arva, Hodgson. 

Gulo urva, Hodgson, Journ^, As. Soc. Beng., v, p. 238 (1836). 

Urva cancrwora, Hodgson, Joiirn., *4s. Soc. Beng., vi, pp. 561-4, 

Mesohema cancrivora, Hodgson, Jouni., As. Soc. Beng., x, p. 910. 

Herpestes urva, Anderson, ZooJ. Res. Yunnan, p. 189, pi. 9, hgs. 5 and 6 
(1878); Blanford, Mamm. Brit. Ind., p. 129 (1888); and subsequent authors 
including G. M. Allen, Amer. Mus. Nomt., Ho. 359, p. 8 (1929). 

Urva hajiensis, Matschie in Tilchner’s Exp. China-Tibet, p. 190 (1907). 

Herpestes urva annamensis, formosanus and sinensis, Bechthold, Zeitschr. 
Sang., xi, pp. 150-2 (1936). 

Locality of type of urva and cancrivora, Nepal; of lianensis, Hankow; of 
annamemis, Phu Qui, Annam; of forniosanus, Formosa; of sinensis, Kuang- 
tung. 

Distribution: Nepal, Assam and Burma to S. China including Formosa 
and Hainan, Laos, Tonkin, Annam and the northern part of the Malay 
Peninsula. 

A large Mongoose with a comparatively short tail, not more than two-thirds 
the length of the head and body, a stripe of white contour hairs extending 
from the corner of the mouth to the shoulder and the sole of the hind foot 
hairy nearly down to the hallux. General colour above black and white, the 
contour hairs white at the tip to a varying extent, when extensive giving a 
‘badger-like’ appearance to the pelage, the subterminal band extensively black, 
the under hair ochreous or rusty, dark grey close to the skin; tail with its 
base like the back but becoming progressively ochreous or flavous towards 
the tip; head blackish or brown, speckled, contrasted with the brown muzzle; 
belly brown, speckled, some black on the chest and hind throat, but fore 
throat, chin and lower cheek white; legs black with very little speckling. 

Skull much more robust than in edwardsii, smithii, and fuscus, its dorsal 
profile very like that of vitticoUis, the occipital and sagittal crests being weak 
so that it is sloped posteriorly, but the bullae and teeth, although the teeth 
are a little larger, much as in the three first mentioned species. 

In addition to Urva and Mesohema, quoted above, a third generic name 
Osmetectis Gray [Auu. Mag. Nat. Hist., x, p. 260 (1842)] was assigned to 
this Mongoose by Anderson in 1879 and, following him, by Thomas in 1882. 
The reference is unintelUgible. Gray proposed Osmetectis for an animal lie 
had previously named Viverra fusca {Hardiv. Illustr. Ind. ZooJ., i, pi. 5 (1830)]. 
The figure most emphatically does not represent a Mongoose of any kind. 
It has an elongated snout and cat-like feet and was possibly taken from a 
skin of the Nepalese Palm Civet (Pagtima Jarvata grayi); but at best it is a 
caricature. 

The following notes on skins in the British Museum are added to show' 
the individual variation, seasonal and dther^se, and to justify the synonymy 
given above: — 

Nepal. Four of Hodgson’s specimens show great variation in colour. 
One is well coloured, the contour hairs 58 mm., being black and whitish, the 
plentiful wool bright buff, or ochreous at the summit, dull brown at the base; 
the hairs of the ventral surface are browm turning to grey at the base; the 
legs blackish with a little pale speckling above the paws; the tail like the 
back at the base but more and more ochreous towards the tip, but the hairs 
are short and broken here and may have been grey-tipped. A second, marked 
cotype, is a moulting skin in dead coat, with the w'ool quite pale yellowish 
white at the summit and the tail not nearly so ochreous. A third, also a 
cotype, is like the last but has the legs chocolate and the dark bands of the 
coptour hi^irs deep brown, not so black. The last ofers the greatest 
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to the first, there being no yellow in the contour hairs or in the wool which 
is sooty grey; the hairs of the tail are yellowish grey at the base, then black 
with a" grey tip. 

Of two from Grorkha, Nepal (Baptista), one, November 26, agrees closely 
with Hodgson’s first; the other, December 20, has the white tips of the 
eontonr hairs more extensive and the wool not quite so rich. Another from 
Nepal iinglis) is duller in its wool, like Hodgson’s cotypes. 

Darjiling, A skm from Pashok (Crump), 3,000 ft., October 6, is like the 
Gorkha skin of December 20. One from Hasimara, Bhutan Duars, 600 ft., 
February 23, closely matches Hodgson’s iichly coloured skin; but one from 
Bajapara, S. Kamrup, 600 ft., November 17, has very little bright tint, except 
on the tail-tip, and fits in with Hodgson’s duller skins. So also does one 
from Tara in the Garo Hills, 1,300 ft., the date being uncertain. . 

An undated skin from Sadya, N.-E. Assam, has a full long coat, about 
70 mm., and has the rich ochreous under colour of the Darjiling skin, but 
the tips of the contours are more extensively v^hite. 

Burma. An undated skin from north of Mogaung, near the source of 
the Chindwin Biver (Capt. Abbey), is well coloured like the skin from Sadya, 
bnt has the under colour darker almost rusty ochreous, a yellow wash on the 
tips of the contour hairs of the back and the hairs of the tail mainly oclireoiis. 
One from the Chin Hills, November 13 (Hopvood) is very different from 
the last, being dull coloured witli the avooI drabby and the white tips of 
the contours small. One from 20 miles north- w'est of Kindat, 600 ft. 
(Mackenzie), April 19, is apparently moulting, there being no \\ool on the 
back but abundance on the flanks and purplish grey in colour. An ad, S 
from Tbandanng, near Toungoo, 4,500 ft., April 7, is very like the skin 
from Sadya, with a similar faint yellow wash and almost ferruginous-tipped 
wool. This skin also resembles the brightest of the Nepal series; but one 
from Tharawaddy agrees very well in colour with the duller Nepalese skins, 
although the coat has only a little greyish wool. Finally a skin from Bangoon, 
March 7, has the contour hairs black and white and 70 mm. long and the 
wool rather dull, greyish hufif. 

The above described skins ranging from Nepal to S. Burma in British 
Indian territory are broadly speaking so much alike and show so many cross 
resemblances in localities remote from each other that it is impossible to sort 
them into local races. The same applies to all the other skins in the British 
Museum from adjoining countries outside those limits. One from Xien Quang 
Koo, Laos, January 10; five from Backan Tonkin, 600 ft., December 17 to 
January 11; one from Phu Qui, Annam, 100 ft., the type of annamensis, 
Bechth., all collected by Delacour and Lowe and correctly, in my opinion, 
itoitififid by Thomas and Osgood \Field. Mu$. N. H, ZooL, xviii, p. 260 
^ typical urva, are in well coloured winter coat and are inseparable 
frosh Itismiaai and Burmese skins. Also the following Chinese skins, one 
Teogyu^, Yunnan (Howell); and one from Foochow, March; 
opae rl^olcien* Janizary 7; oaie frxmi Chung Yang, S. Hupeh, January; 
one Icom CMateli, Anhwei (Ny^hwei), May; and three from Bsmkoro, 
Fomnesa, in with the Indo-Chinese, Burmese and Indmn sHne. 
C^e^ skiaas have a bearing on the synonjmy I have given of H. urm, 
Hankow, the type locality of hanensis, Matsehie, lies between Hupeh and 
Anhwei and the likeness between my skins from these two districts and 
Indian and Burmese skins of typical urm confirms G. M. Allen’s opinion that 
Ihe allied distinctive characters of lianenMs have no systematic value. My 
two skins from Fokien, whence 'Allen had a good series, also support this 
view that the Crab-eating Mongoose of that district is inseparable from typical 
and the agreement between the Fokien and Tonkin skins hardly a£mts 
of a that the Huangtung skins, described by Bechthold as sinensis, 

^ sswne Mongoose. Three skins from Formosa in the British 
l&iaeuiii i unable to distin^ish by nny reliable character from Hodgson’s 
,1^ allied differenoe in the coat on which Bechthold relied 
wi^ is probably seasonal, if existent. At all events 
Bormosa the contour hairs of the rump are 66 mm., 
apecimene in good ooat they are respectively 

’ hi are avaHabid is the 

.locality -el H, itrua. the 
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measurements of British Indian specimens have been added a few recorded 
by Delacour and Lowe from Indo-China. 


— ! 

Head and^ 
Bod}’^ j 

Tail 
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1 Hind foot 

Backan, Tonkin 
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1 4 - 
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n >» 
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m 

i 4 - 

Toungoo, Burma 
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1 4 ^ 

Backan, Tonkin 

... ad. 9 

20| 

i 12^ 

! 4 - 

Phu Qui, Annam 

... ad. 9 

18| 

! HI 

1 

! 
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There is very little difference between the sexes. It may be noted that 
the two 9 specimens from Nepal agree respectively very closely with the 
two from Indo-China. Of the latter the one from Annam is the type of 
minamensis, Becht. 

The weight of one of Mackenzie’s Tonghoo specimens, a 9 'vith the 
head and body 18 in., was 4J- lb. The weight of an ad. ^ Avouid no doubt 
be at least 6 lb. or over. 


Skull Me.\surements op H, fuscus, H, vitticolhs and H, nrva. 
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Fig. 2. — A. 

B. 

C. 


Skull of adult tS of Herpestes urva from the Buby Mines, Burma. 
Skull of adult c? of Herpestes vitticolUs from S. Coorg. 

First upper molar of left side of Herpestes vitUcolUs. 

The same of Herpestes edtoardsii nyula. 


Herpestes }avaidcas, G^eoffroy. 


lehnmmon javanicus, Geoffroy, JDescr. de VEgypte, Hist. Nut.f ii, p, 138 
(1812). 

Distribution t From Persia, through Northern India and Burma to Indo- 
China, Hainan, Siam, the Malay Peninsula and Java. 

In the British Indian representatives of this species the size is small, with 
the tail always shorter than the head and body but usually over two-thirds 
the length; the coat is always short and soft to silky, when fresh, and 
although the general colour is variable seasonally and individually, the speckling 
is always fine, the contoiu* hairs having as a rule only five rings of which 
two are pale; the under wool is characteristically yellow at the summit and 
black at the base and the legs are about the same tint as the body with 
the paws <^ten paler. 

In its general shape the skull is like that of H. edttardsii without the 
bulging fbr^ead and the posterior chamber of the bulla is less inflated and 
scarcely projeefa below the apteiiop, 
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Although there is a great difference not only in size but in colour bet'';\'een 
the western race of this species, paUtpes^ and the eastern race, javanicus, the 
two are linked by intermediate forms, the Burmese race btrnia?iicus coming 
very close to the Malayan race, perakensis, which connects it with the 
Siamese and Indo-Chinese race, exilis, the latter being similarly closely related 
to the typical Javan race javamcns, the largest of ail, veiy nearly as large 
as H, edwardsii. The Indian and Burmese races differ from those found to 
the east and south-east of Burma in Continental Asia by being a little smaller, 
by having the crown of the head the same or almost the same tint as the 
body and by the complete absence of red in the pelage. In the others the 
head is at least darker, is nearly always some shade of red and redness is a 
very prevalent feature on the body and tail. 


Herpestes Javanicus aaropunctatus, Hodgs. 


Mangusta auro punctata, Hodgson, Journ,, .4s. Soc. Beng., v, p. 235 (1836). 

Herpestes nepalensis. Gray, Gharlesw. Mag. Nat. Hist., i, p. 578 (1837). 

Herpestes auropunctatns, Blanford, Mamm. Brit. Ind., p. 121 (1888), (in 
part, excluding palhpes and persicus). 

Mungos auropunctatus auroptinctatus and H. nepalensis, Wroughton, Journ., 
Bo7nh. Nat. Hist. Soo., xxvi, pp. 54-5 (1918). 

Locality of type of auropunctatus, Nepal; of nepalensis, ‘N. India* 
(Hodgson). 

Distribution: N. India from Kashmir to Bhutan; Assam, Manipur and 
Bengal, south of the Ganges as far south as Chilka in Orissa. 

Distinguished from the previously described British Indian Mongooses by 
its smaller size and sliorter coat, the contour hairs in winter being at most 
up to about 20 mm. long, very soft and speckled with about five alternating 
bands; also by the legs being about the same tint as the body with the paws 
often a little paler than the areas above them, at all events not darker. The 
general colour varies considerably according to the season, but the speckling of 
the contour hairs is always fine, although more extensive when the coat is 
longer; the wool when fully grown is fairly abundant, dark at the base, pale 
at the summit and the tip of the tail does not differ conspicuously from the 
rest of the organ. 

These characters apply in general to the other two British Indian races 
of lamnicus in which, as in auropmxctatus, the tail is considerably shorter 
than the head and body. 

The folio-wing account of some skins in the British Museum attests great 
individual variation in colour. 

Nepal. Eight undated skins (Hodgson), vary greatly in length of coat, 
amount of under wool and colour, the differences being no doubt seasonal. 
No two skins are exactly alike, the greatest contrast being between one 
(No. 43.1.12.124) in which the general tint is dark brown, with minute, 
nearly ochreous speckling, the contour hairs being short, the scanty wool 
brownish, and another (No. 43.1.12.20) which is comparatively pale, the pale w 
speckling of the contour hairs being much more extensive and bu% grey to 
whitish and the more luxuriant wool greyish yellow at the summit, dark 
grey at the base. The first no doubt represents the new summer coat, the 
second the bleached -winter coat. Another phase is showm by a skin (No. 
45.1.8.321) which is pale bro-wm, with fine grey speckling. The best coated 
of the series (No. 43,1.12.22) has the contour hairs about 20 mm., boldly 
speckled bufify yellow and blackish, with the wool ochreous at the summit, 
blackish brown at the base; the tail greyer than the body, the legs like the 
body, with the paws a little paler and unspeckled, the under side drabby, 
the hairs of the abdomen being browner at the base and showing some dark 
speckling. This skin exhibits, I believe, the unfaded winter coat. The rest 
of the skins differ in various details^ linking those above described; and the 
type of nepalensis. Gray, also one of Hodgson’s skins, regarded by Wroughton 
as representing a distinct ^species’, fits in with the shorter rb<?re 

finely speckled examples. *' . ' ^ 
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Of Nepalese skins from precise localities, one from Khatmandu (Scully), 
March, closely resembles Hodgson’s (43.1.12,22) several from Gorkha (Bap- 
tista), November 30 to March 21, and two from Yodaveri, 7,000 ft. (Kennion), 
November K), agree essentially with Hodgson’s series, Kennion’s skins being 
comparatively short coated and finely speckled. 

Kashmir. Five skins resemble the Nepalese and show similar variations. 
One (Ward) withoiit special locality, 6,300 ft., September 13, has the coat 
13 mm., with very little, nearly uniformly dark grey under wool. One from 
Tral, 5,800 ft. (Stockley), October 7, has the coat 16 mm. Two from Kajer- 
skoie, 6,500 ft. (Ward), January 12 and 22, have the coat 20 mm., and 
in other respects resemble the March skin from Khatmandu and Hodg- 
son’s (43.1.12.22), and one from Manarsbal, Wular Lake (Dunn), May 31, 
has the coat short, 14 mm. and the pale speckling of the contour hairs 
greyish. 

From countries to the east of Nepal there are skins from Hasimara in 
Bhutan Duars, 600 ft. (Baptista), November 18 to February which 
generally agree with the Nepal series, one skin being much darker than the 
others; one from Cooch Behar, March, is speckled silvery and black, a little 
paler than Hodgson’s palest but obvioiisly the same; five from Angarakata in 
N. Kamrup, Assam, 300 ft., December 23 to Febimary 28, are like the 
specimens from Bhutan and Gorkha in Nepal; two from Golaghat, Asbam, 
250-300 ft., January’ 13 and 26, have the pale speckling yellowish white- to 
white, one, the w'hiter of the two, wliich closely matches the Cooch Behar 
skin, has some almost wholly white hairs on the nape and foie back, gi\ing 
these areas a hoary aspect; one. undated, from r>ilkooslia m Caeliar, almost 
exactly matches the skins from Gorkha in Nepal; whereas one from the 
Jaintia Hills, 3,000 It., .Tiily 26, with the cijat very short, finely speckled 
with buif and the wool uniformly dark, is like the bkins from Yodaveri in 
Ne[)al. Finally a bkin from Maiupur iHume), Match 11, identified by Blan- 
ford as hirmauivu^', has the coat full, 20 mm. long, and only differs from 
the example of typical aiiroptmctatu,^ from Khatmandu, also collected in 
Man-h, in having the pale speckling a trifle yellower, less ochreous. 

There are three skins from localities south of the Ganges in N.-E. India. 
A from Midnapore, 200 ft., September 11, has the coat thin and short, 
the general colour darkish, with very flne yellowfish or buff speckling, the 
wool veiy scanty and mostly grey, the tw’o normal tints being merely 
slightly indicated. A 9 from Nimiaghat, Hazaribagh, 1,000 ft., June 12, 
is as finely speckled as the Midnapore skin, the coat being equally thin and 
short, but the general colour is paler and yellower, the pale speckling being 
richer in hue and the dark speckling browmer, not so black. The third, a 9 
frpm Satpara Furidish in Orissa (Chilka Survey), is undated but is in good 
coat and in its whitish pale speckling and in the tint of its w'ell developed 
under fur it closely matches Hodgson’s pale speckled Nepalese skins. The 
well marked differences between these three skins are probably merely seasonal 
and there is no evidence that they are either separately or collectively racially 
distinct from auropunctaius. 

This race under the name nepalensis is the type of the genus Caloaale Grav 
[Froo. ZooL (1864), p, 560]. 

It^ was this small Mongoose, not H, BdtccLTdsii as formerly supposed, tliat 
was introduced into the West Indies, and is nowr found in most of the islands 
the British Museum having specimen^^ from Jamaica, Rt. Lucia, Barbados and 
elsewhere. This was pointed out by G. M. Allen IBull. l/w,v. Comp. ZooL, 
Kv, p. 217 (1911)] wdio identified his specimens as Herpcufes hirmantcu<i ami 
told the story of the shipment of the original eopsigninent from Calcutta 
to Jamaica. 


lierpestes iavanicas pallipes, Blyth. 


ptMpes* Blyth, Jourw., As, 8oo, Beng,, xiv, p. 346 (1846) and 
XV, p. 169 {1846)r 

HerpesUs persicus, Gray, Proc, ZooL See, (1864), p. 664 
Berpesies aurogvnetatus, Blanford, Mamm, ^rit. Ind„ p. 121 (1888), (in 
part). 



MONGOOSES OF BRITISH INDIA, AND CEYLON AND BURMA ^ m 


Mu7igos auropunctatvs helvus, Eyiev, Journ., Bomb, Nat. Hist. Soc., xxii, 
p. 661 (1914). 

Mmigos auropvnctatus pallipes and helvus, Wroughton, Journ., Bomb. Nat. 
Hist. Soc.j xxvi, pp. 54-5 (1918). 

Locality of the type of palUpes, Kandahar; of persicm. Khuzistan and 
Mohammerah, W. Persia; of heltus, Deesa in Palanpnr, K. Oujerat. 

Distribution : The deserts of N.-W. India : Afghanistan : Persia. 

Distinguished on the average from auropunctatus by its paler, generally 
greyer colour above and usually whiter colour below. 

The following account of some of the skins in the British Museum affords 
justification for the synonymy given above: — 

Afghanistan. Three skins from Kandahar, topotypes of palhpes Blyth, 
collected by Hutton and St. John, and one labelled Afghanistan collected by 
Griffiths and also probably a topotype, vary considerably in colour. Griffiths’ 
skin is darkish, ohvaceous, speckled brownish black and buffj^ with normally 
tinted wool and the coat 17 mm. Of the three skins from Kandahar, two 
have the coat the same length and the wool the same colour as m Griffiths's 
skin, but the general colouration is much lighter, owing to the whitish 

speckling, the speckling being broader in one than the other. This specimen, 
dated Pebniary 2, shows that the others, with similar coat and wool, are 
winter skins, but Hutton’s Kandahar skin, with the coat only 10 mm., and 
indifferently speckled, the wool very short and yello^^ish olive showing be- 
tween the thinned contour hairs, is obviously moulting. 

A skin from Seis.tan on the Perso-Afghan border (Kennion) is almost an 
exact match of St. John’s Kandahar skins; the co-types of persicus from 
Khuzistan and Mohammerah. near the head of the Persian Gulf, similarly 

resemble Griffiths's Afghan skin and two from Mesopotamia are respectively 
like Griffiths’s and one of St, John’s Kandahar skins. These data show that 
perstcus is a synonym of pallipes as Blanford maintained, Wroughton gave 
no reasons for his opinion that perstcus is distinct. 

A very large number of skins collected from the deserts of N.-W. India, 
principally in Sind by Prater and McCann for the Survey, was correctly 
identified as pallipes by Wroughton and others. Of these a series from 
Tatta, Gharo, Keti, Bagan on the Indus, Bohara near Karachi, is dark and 
brownish grey in hue, although varying individually; several from Gambat 
in Khairpur, April 6 to lO, are darkish grey or paler like the Afghan skins. 
Of four skins from Larkhana, one, March 22, is grey and matches St. John’s 
Kandahar skins; the others, May 9, are dark skins in bad coat like the 

bronmish skins from the Karachi district: and one from .Jacobabad. February 

27, IS hke the two pale Kandahar skins and the one from Seistau, and the 

same applies to a skin from the Salt Range in the Upper Punjab, March 12. 
Finally seven more or less faded skins, collected by Crump at Deesa, Palau- 
piir, 450 ft., April 25 to May 5, were described by Ryley as lielvus. This 

race was adopted by 'Wroughton; but three at least of the better coloured 

skins almost exactly match the skin from Seistan and may be described as 
slightly faded editions of St. John’s topotypes of pallipes. The type of helmts. 
May 5, has the dark speckling still more faded and the partial exposure of 
the wool by the thinning of the contour hairs helps to give the_ yellowish 

appearance upon which the race was based. Another has the modlt of the 
contour hairs still further advanced and is yellower than the type/ The 
evidence that helvus is a valid race is in my opinion negligible. 

Some skins from Gwalior (Riley O’Brien) agree on the whole better with 
this race than mth auropunctatus. 


Herpestes javauiciis birmsniciis, Thomas. 

Herpesles birmayiicus, Thomas, Ann. Mag. Nat. Hist. (5), xvii, p. 84 (1886) 
and Proc, Zool. Soc, (1^), p. 58; Blanford, Mamm. Brit. Ind., p- X22 (1888); 
Wroughton, Journ., Bomb. Nat. Hist. Soc., xxvi, pp. 64-6 (1918). 
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Locality of the type: Pegu. 

Distrihiition : Lower Burma from Toungoo to Tenassenm. 

Disfcinguislied from auropunctatus of Northern India and Assam by its 
slightly larger average size indicated particularly by the skull. 

^Although regarded as a distinct species by Thomas, Blanford and \yroughton, 
this Mongoose is clearly nothing but a local race akin to the typical North 
Indian form auropunctatus, wuth which it completely intergrades. Blanford 
indeed recorded it from Manipur and Cachar, but for what reason is not 
clear. The only skin from Cachar I have seen is inseparable from Nepalese 
specimens, although it exactly matches in colour the type of hifmanicus from 
Pegu (Oates), April 10. 

A series of nine skins from Toungoo, 100 ft. (J. M. D, Mackenzie), May 23 
to August 16, shows considerable variation in colour, some closely agreeing 
with the type. Most of them, dating from May 26 to June 13, have short 
coats, are dark brown in colour, with fine pale ochreous speckling, the w’^ool 
scanty and not noticeably bicolor and closely resemble the skins of auropuncta- 
tus from Yodaveii in Nepal; but one, May 23, is much lighter, with less 
black and paler yellowush speckling almost exactly as in typical nepalensis, 
and another, August 16, is lighter than the last, has a longer coat and 
consequently more extensive pale speckling, which is also rather brighter 
yellow, and the W’ool is beginning to be differentiated mro the two normal 
tints. Finally one from the Sittang delta, 40 miles south of Pegu, Maich 4, 
is yellower than any, with a longer coat and broader pale bands, normally 
bicolour wool, in all* respects nearly matching the better coloured of Hodgson’s 
Nepalese series. 

Flesh measurements m English mches of some specimens of the three 
races of this species are as follows: — 


— 

Head and 
Body 

Tail 

Hind foot 

aurcpunctaius 





Bhutan Dnats 

... aa. c? 

13i 

lOi 

2t 

KasbipSr 

... ad. 

12| 

10# 

2# 


... ad. ? 

121 

9# 

2# 

Bhtithn 

... ad. ^ 

Hi 

9| 

2 + 

pallipes 




1 

Larkfeana, Sind 

... ad, 

12i 

1 9i 

1# 

Falanpnr, Gnjerat 

... ad. ^ 

12+ 

1 lOf 

2 

»> »> 

... ad. 2 

Hi 

! 9f 

1# 

Larkbana, Sind 

... ad.? 

lOf 

1 

1# 

birfmnims 





Tonpghoo 

« * . ad ■ ^ 

14i 

Ilf 

1 ^ 


... ad.cf 

13# 

9 

2i 


ad. 2 

12# 

10 

1 2 + 

j 

i 
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Skttll Measurements of the British Indlan Subspecies op 
Herpestes javmiicus. 


Name, locality and 
Sex 


auropunctatus 

Kajersgkote, Kashmir ad. ^ 

Nepal ad. 5* 

Bhutan Diiars ad. ^ 

.. ad. c? 

Orissa, Khurdu ad, 

Nepal, Ghorka ad. $ 

Bhutan Duars ad. $ 

>> a ad, 2 

Orissa, Satpara ad. $ 

pallipes 

Kandahar ad. ^ 

Persia {persicus co-type) 

ad. c? 

Gwalior ad. ^ 

Palanpttr {helvus type) yg. 

ad. cf 

,, ,, ad. 

Sind, Sukkur ad. ^ 

Palanpur ad $ 

birmanicus 

Pegu (t 5 -Tpe) ad. ^ 

Toungoo (largest) ad. ^ 

,, Average of 4 ad. d* 

»i ad. $ 

,, Average of 3 ad. 5 


66 

34 

10 

13 

12 

62 

30 

12 

12 

Hi 

66 

33 

10 

11 

11 

61 

31- 

9 

11- 

11-1 

59 

30 

10 

11 

10 

63 

31 

104 

104 

11 

61 

29 

104 

11 

lOJ 

57 

30 

9 

10 

10 

63 

30 

124 

11 

11 

f 

66 

34 

9 

12 

12 

(63 db) 

32 

10- 

12 

12- 

65 

33 

9 

1 

m 

12 

63 

30 

10 1 

11- 

lOj 

58 

30 

10 1 

11 

ir 

58 

30 

9 

n- 

11- 

57 

29 

8i 

10 

10 

67 

34 

m 

12 

: 13 

71 

40 

11 

13 

i 13i 

68 


... 

1 

i “ 

65 

31 

8 


1 

! 64 

i 


1 ... 

1 

! 

1 



12 43 7 x 44 I 6 

2- ... 6 x44 i ... 


11 41 i 7 x4 16 


pm^ 



THE VEBNAY SCIBNpFIC SUEVEY OF THE 
EASTEEN GHATS. 
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!by 

Hugh Whistler, k.b.o.u., assisted by E. B. Kiknear, m.b.o.u. 

Part XY. 

{Qontmucd fro^n page 698 of voL xxxviii). 

Larus ichthyaStus Pallas. 

Lartis ichthyaetus Pallas, Eeise Russ. Reichs, vol. ii (1773), p. 713 — 
Caspian » Sea. 

No -gulls were proc-ured by the Survey. The Great Black-headed Gull is 
doubtless a winter visitor to the whole extent of the coastline of the Presidency, 
though it IS as yet only recorded from tliree localities. WiUiam Davison 
obtained a female" in fulf summer plumage on 20 March 1876 at Gopalpore 
on the Ganjam coast. This was made by Hume into the type of his Larus 
inmminatus (S.F., viii, 394) and the specimen is in the British Museum. 
Jerdon says that he saw it on the seacoast at Madras and one of his specimens 
is in the Bntish Museum as well as two birds from the Hume ’ collection 
obtained in the Madras roads in March. 

.On the Travaacore coast Ferguson states that in February 1903 his coUectors 
shot 5 siiecimens at Eayankolam Bar, though none had been seen there earlier 
in December. 

Lams lidlbundus ridibundus Linnaeus. 

Larus ndibundus ridibundus Linnaeus, 8yst. Nat., ed. xii, vol. i (1766), 
p. 2^-^Bngland. 

J^erdon says that he never met the Black-headed Gull in Southern India 
and Bdfwar in calling this the only gull that is common at Madras must surely 
Wve ccwafnsed lt‘ wifii Larus brttnnicephalus. Ferguson fotmd it fairly common 
at Kayankotei Bar on the Travancore coast in January 1903, Two Travan- 
cxwe 8|>^iTnens collected by Bourdillon at Quilon on February 24tli are in 
the Bntish Museum. 

Lams bruomcephaltls Jerdon. 

Larus brunnicephalus Jerdon, Madras Jour. Lit. Sci., vol. xii (1840), p. 225 
coast of India. 

The Brown -headed Gull is evidently a common winter visitor to the coast 
of Madras and the fact that ,it is found about the coasts of Ceylon from 
October to Mardi (Legge) suggests its probable dates for our area. Arm- 
strong iv, 459) records that in the Madras roads at the end of March 

the maimity assuming breeding plumage, though only one w^as seen 

which had oompieted its moult. 

As we west we have Hume’s record (S.F., iv, 456) that there were 

a very few about At Kolachel on 27 February 1876; Ferguson’s record of 
numb^ in cm some men fishing in a shallow lake near Cape 

Comorin hs the adult male in the British Museum col- 
lected ^ Qnilon in (Hume collection). An adult from Cannanore 

(Haines) fe In collection. 
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[Lams hemprichii Bruch. 

Larii^ hempriclm Bruch, Journ. fur Oru. (1853), p. 106 — ^Red Sea. 

Dewar states that a specimen of Hemprich's Gull labelled ‘Madras’ is in 
the Madras Government Museum. This locality is so far removed from the 
ordinary range of this gull, which has not been recwded nearer than Bombay, 
that it IS difficult not to suspect a mistake and reseiwe the inclusion of 
Hemprich’s Gull in the Presidency hst.J 


Larus sp. ? 

There is another large gull which is evidently a fairly common winter 
visitor to the coasts of the Presidency but at the moment it seems quite im- 
possible to settle to what species it is to be attributed — for the taxonomy of 
this group IS now in complete confusion owing to the latest researches on the 
subject, ending with Meinertzhageii’s paper in the Ihis, 1935, p. 762 — or to 
what subspecies, for the only tw*o specimens in the British Museum [c? 21-2-80 
Travancore (BourdiUon) and 9 ‘24-2-80 Quilon (Boiirdillon)] are in immature 
plumage. A few adult feathers on the mantles of these specimens suggest 
to me that they belong to the Herring Gull type — Laruh cachinnans of the 
Old Fauna (iv, 305) — W'hich Armstrong {S.F., iv. 459) under the name of Larus 
leucophaeiis found in the Madras roads at the end of March, all more or less 
m immature plumage. 

They were how'ever labelled Lai^us affinu^ by How’ard Saunders, who there- 
fore considered them of the Lesser Black-backed Gull type, to w'hich Ferguson 
attiihuled a specimen obtained by his collectors at Kayankolam in January 1903. 


Chlidonias hybrida indica (Stephens). 

Viralva indica Stephens, in Shaw’’s General Zoology, xiii, pt. i (1826), p. 169 
— Cawnjiore. 

Not obtained by the Survey. The "V^Tiiskered Tern is stated by Ferguson 
to be abundant in north Travancore, frequenting the coast, the backwaters and 
the paddy fields in the winter months. 

Tlie only other record that I find for the Presidencv is afforded by the 
specimen in the Madras Museum collected at Tada in Nellore district. 

There seems to be a good deal of confusion about the race of Whiskered 
Tern found in Ceylon, Stuart Baker (Netr Fauna, vol, vi, p. 113) says that 
birds from Ceylon are decidedly paler than Indian birds and he accepts with 
some hesitation Ch, leueopareia legqei Mathew's, . Bird* of Australia, vol. ii 
(1913), p. 320 — Ceylon as an island race. In Nidtfieatwn (vol. iv, 361) he 
states that the Ceylon form, though darker than the Indian, cannot be 
separated from the Javan bird. I have carefully examined the senes of 
6 specimens from Ceylon in the Biitish Museum and cannot separate them 
in any way from Indian birds and it is perhaps w*orth recalling the fact that 
neither Legge nor Wait have been able to ascertain that the WTiiskered Tern 
breeds in Ceylon. 

[Sterna leucoptera Temminck. 

Sterna Uucaptera Temminck, Man. d’Ornith., ed. i (1816), p. 488 — Mediter- 
ranean Sea. 

In New Fauna {vi, 114) the White- winged Black Tern is said to migrate 
south to all western India and again to he cbmmon all down the east coast 
of India. The unwary might be M by this to expect to find the bird normally 
in the Presidency, so it may be as well to emphasise the fact that the Old 
Fauna (iv, 3Q9) states that it has not been clearly identified from any part 
of India west of Tippera and I have seen no evidence to make me disagree 
with this statement- 1 


tfydroiMrociie caspla caspla (Pallas). 


Sterna easpia Pallas, Nov. Comm. Acad. Sci. Petrop., vol. xiv {1770),, p. ^ 
— C>aBpian Sea. . , , * ^ 

Not procured bv the Survey. The Gasman Tern no dmib.t occunp aH 


the coast of the Presidency but it is only recorded on the -eastern 

4 ■ t 
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Madrah b} Dewar. In Travaiicorc Ferguson found it lu fair uuiuberb at 
Jva\ aiikolarn Bar m January 19U3, noting that it was generally seen in pairs. 
An adult from Mangalore is in the Hume collection. 

Tlie Caspian Tern breeds in Ceylon in small numbers and Wait remarks 
led. ii, p. 381) that specimenb from Ceylon are slightly smaller and have 
shorter bills than the typical form. 1 have onlj been able to oxamme one 
Cmghalese specimen and this appears to agree with the tjpical race, as do 
the thiee Presidency specimens which I have examined. 

Oelochelidon niiotica niiotica (Cjmelin). 

Sterna niiotica Gmelin, Syst. Nat., vol. i (1789), pt. 2, p. 606 — Egypt. 

Not obtained by the Survey. The Gull-billed Tern is a wdnter visitor 
to the Presidency. Dewar says that it is very common at Madras and Ferguson 
found it fairly common about the backwaters of North Travancore and also 
frequenting the coast at Manakolam Bar. 

Thalasseus bergii velox (Cretzschinai*). 

Sterna velox Cretzschmar, Atlas Eeise Nord. Afr., \ol. ii (1827), tab. xiii, 
p. 21 — ^Red Sea. 

The Large Crested Tern is a sea tern and therefore is confined to the 
seaboard of the Presidency, around the whole of which it is doubt lesh found 
at one time or another. It breeds on islets olf the northern coasts of Cejlon. 
Jerdon says that it is found on the Malabai coast and, as regards the Travan- 
coro seaboard, Ferguson found numbers at Kayankolam Bar and further north 
in January and December 1903. 

Dewar includes it in his Madras list and theie are five specimens with no 
very precise data from Madras — ^liere probably meaning the neighbourhood oi 
Madras Harbour — in the British Museum. I cannot trace the locality Yiziadrug 
from which there is a male dated 7 April 1879 in the Hume collection. 

I do not think that Thalat^seus herejn edwardhu Mathews, Birds of Austiulia, 
vol. ii (1912), p. 347 — Ceylon can be upheld. Birds from Ceylon and the 
Bed Sea can be separated neither in colour or in size: — 

Bill. Wing, Central tail. Outer tail. 

3 adult d Cevlon 70.5-73.5 340-362 83-85.5 152-191 mm. 

4 adult d Eed Sea 71-74 343-358 88-102 160-182 mm. 

and Aden 

With these the few Presidency specimens entirely agree. 


Thalasseus bengaletisis (LeBSon). 

Sterna hengalensk Lesson, Traits d’Orn. (1831), p. 621 — India. 

Not procured by the Survey, The Smaller Crested Tern is another sea- 
going species which may probably be found all round tlie coasts of the 

Presidency as a visitor out of the breeding season. There is an immature 
male without data from Nursapatam in the Hume collection. It occurs com- 
monly about the backwaters and coast of Madras harbour (Jerdon) and also 
of the Travancore coast (Ferguson), but no further details of its status in the 
Presidency appear to be on record. The three specimens from Quilon 

(Bonrdillon) in the British Museum are dated November. 

On the coast of Ceylon this Tern is the most numerous species and may 
be observed apparently throughout the year. 

I have kept the name binomial as there appears to be a good deal of 

doubt as to the distinctness of the supposed Australian race. 

Sterna aurantia Gray. 

Sterna aMrantia Gray, lilustr, Ind. ZooL, vol. i (26 January 1831), pi. 69, 
fig. 2 — ^India. 

In the Netff Fauna (iVt 1^) Mr. Stuart Baker says that the Indian River 
Tern is found on all large rivers throughout India. This may be so but the 
Old Fmma was more guarded and stated that it was less common in the 
south of the Pemtuaula. 
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It IS as -rtell to emphasise, therefore, that I have found no definite record 
of this Tern in the Presidency, other than the specimen in the Madras 
Museum from Tada, Nellore district. 

Sterna melanogaster Temminck. 

Sterna melanogaster Temminck, PI. CoL, iivr, 72 (1827j, pi. 431 — Island 
of Ceylon. 

Specimen collected: — 1196 cJ 6-1-30 Godavery Delta. 

Measurements : — 

Bill, Wing. Central tail. Outer tail. Tarsus. 

1 11-5 -226 67 144 18.5 mm. 

In &pite of Jerdon's statement that the Black-bellied Tern is common on 
e\erj* river m India ive have not much infoimation about its occurrence in 
the l^residency. The above specimen verifies Da Personne's note that it was 
common on the Godavery m the Delta and De\^ar includes its name \Mthout 
comment in his Madi-as list. Otherwise we have only Hume's remark {S.F., 
s, 419) that he thought it occurred in the Wynaad, a suggestion as yet un- 
verified. This handsome tern has no races. 

[Sterna hirundo Linnaeus. 

Sterna hirundo Linnaeus. Syst. Nat., ed. x, vol. i (1758), p. 137 — Sweden. 

Jerdon says that he obtained the Common Tern, on one occasion only, on 
the lake at Ootacamund and it is possible that the adult specimen from ‘India* 
presented by Jerdon to the British Museum is really this specimen, though 
Hume discredited the record (S.F., x, 418). Ferguson states that it is an 
occasional winter visitor to the coast of South Travancore, though he had not 
met w'ith it at all in the north. His few specimens, he goes on to say, are 
immature. It does not appear that these specimens were ever examined and 
compared critically and I do not think therefore that this species should yet 
be definitely included in the Presidency list.] 

Sterna repressa Hartert. 

Sterna repressa Hartert, Nov. Zool., vol. xxiii (1916), p. 288 — Persian Gulf. 

Not procured by the Survey. Practically nothing is known about the status 
of tile White-cheeked Tern on the Presidency coast. A female obtained on 
May 5th at ATziadroog, Malabar Coast — a locality which I cannot precisely 
identify — is in the Hume collection and the Madras Museum contains a speci- 
men said to have been collected at Ennur in Chmgleput. 

I can find no authority for the statement in the Neic Fauna (vi, 128) that 
this Tern occurs in Ceylon, though it may well do so on occasion. 

[Sterna dougalli korustes Hume. 

Sterna korustes Hume, Stray Feathers, vol. ii (1874), p. 318 — Andaman 
Islands. 

Messrs, Inglis and Baker include this Tern in the Birds of Southern India 
on the grounds that it breeds in Ceylon and is sometimes seen off that coast 
in some numbers. This fact is true but there is as yet no actual record 
that would justify the inclusion of the Beseate Tern in the Presidency list.] 

St^na alf^ons Vix>eg. 

Sterna alhiftons Yroeg, Cat. d'Ois., Adumb. (1764), p. 6 — ^Holland. 

I have seen no specimens of the Little Tern from the Presidency and so 
cannot say anything about the subspecies which occurs there. According to 
Jerdon, the Little Tern is most abundant at the mouths of tidal rivers and 
backwaters on the Malabar coast and is more rare apparently on the east 
coast. Ferguson, however, can only mention a single speeimen shot on the 
coast of North Travancore in January 1903, aud Dewar includes the spades 
without comment in his Madras list. Mr. H. L. Smith kindly informs me 
that he took two clutches of fresh eggs on a sand-bank at Masulipatam 
April 1918 and found the species then fairly common. 
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Sterna anaetheta antarctica Lesson. 

Sterna antarctica Lesson, Traite d’Orn. (1831), p. 021 — Isle of France. 

There are three specimens of the Brown-winged Tern in the British Museum 
which maj be included m the Presidency list. These are an adult female in 
summer plumage taken at sea on 7 May 1870 sixty miles north of Madi’as 
(William Davison) and a male and female which ‘fell on board off Cape 
Comorin 77 “E. Lat. on 26 September 1874 (Hume collection). These 

birds measure bill c? 48 $ ? 42, 44.5, wing J $ 9 245, 250 and in 

my opinion belong to the above race, though for lack of material I have not 
been able to revise the races of this Tern. 

Rhynchops albicollis Swainson. 

RhyncJiops alhicoUifi Bwainson, Anim. in Menag. (1838), p. 360 — ^India, 

Not procured by the Survey. There is only one locality known to me for 
the Indian Skimmer in the Presidency, Colonel SpaiTow informs me that he 
found it breeding at Bezwada in 1913 and the earliest date on which he saw 
young on the wing was 21 March. 

Arenaria interpres interpres (Linnaeus). 

Trhiga interpres Linnaeus, Syst. Nat., ed. s, vol. i (175S), p. 11b — Sweden. 

The Turnstone is evidently a fairly common winter visitor to the shores 
of the Presidency. Mr. H. C. Smith informs me that he procured it at 
Masuhpatam. derdon says that he procured it not uncommonh on the sea- 
coast near Madras and he doubtless provided the ‘Madras’ specimen which 
is in the Gould collection in the British Museum. Hume records it from 
Eameswaram Island in March (Hume, S.F,, iv, 459) and Cardew’ met with 
it on the Malabar coast (Baker & Inglis, p. 377). 

Squatarola squataroia[squatarola (Linnaeus). 

Triiiga squatarola, Linnaeus, Byst. Nat., ed. x, vol. i (1758), p. 149 — Sweden. 

Jerdon says that he obtained the Grey Plover from the Madras market 
and there is an undated specimen (Wardlaw-Eamsay) and a male in remains 
of breeding plumage dated 1st September 1866 (Hume collection) from Madras 
in the British Museum. 

For the western side Major Phythian- Adams informs me that he shot 
7 from a flock of 25 Grey Plover in January 1933 at a place 14 miles north 
of Caunanore. This is the only occasion on which he has met wuth the 
species in South India, 

Leucopolius aiexandrinus alexandrinus (Linnaeus). 

Charadrim alestandrinus Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 160 — 
Egypt. 

. Specimens collected: — 1208 9 1216 c? 9-1-30 Godaveri Delta. 

Measurements : — 

Bill. Wing. Tail. Tarsus. 

1 cl 18.6 110 47 29 mm. 

1 9 19 110 47 26.5 mm. 

In addition to the above two specimens collected by the Suivey on the 
Gkxiaveri Delta, Cardew is said to have met with the Kentish Plover at 
Bezw'ada (Bir^s of S. India, p, 379) and Dewar includes it in his Madras 
list wifebout comment. 

On the western side of the Presidency Ferguson states that it was fairly 
numetoua at Neendakaray in Travancore in January. 

The above two specimens undoubtedly belong to the typical race, but I 
may hare remark that it is impossible to consider the birds which breed so 
numeronsly in Oylon as the same subspecies. Beebohm pointed out years 
ago Iflaat C^lon birds are very small— -I measure: 3 cl hill 18-19.5, wing 
lfe-104, tail 4344, tarsus 26-27 mm.; 3 9 bill 17-20, wing 96.5-104, tail 
3)9-43, tarsus 25-28.5 mm,— and proposed that they should be included with 
birds from ihe sou^em ^io(tes of the Bed Sea under the name CJiaradrius 
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cantianus minutus Seebohm, G-eogr. Distnb. Charad. (1887), p. 169. Tids 
name was however preoccupied and Hartert and Jackson, Ibis 1916, p. 529 
bestowed the name Charadnus alexandrinus seehohmt. Their restricted type 
locality Aripo, N. Ceylon cannot be accepted, as the correct type locality for 
minutiis was Zulla and the name must therefore become a synonym of the 
typical race as recently pointed out by Captain C. H. B. Grant. ^ All three 
authors however overlooked what appears to be the most important diJ^erence 
of the Ceylon race that it does not acquire the chestnut cap of the breeding 
plumage of the typical race. This absence of a distinctive breeding plumage 
is a characteristic of other Cinghalese races and is of great interest. I there- 
fore propose to mark it with the name 

Leucopolius alex-Andrinus leggei subsp. nov. 

Type: — c? 27 June 1873, Hambantotta, S.-E. Coast, Coll. W. V. Legge, 
British Museum Eegister No. 96-7-1-545. 

Bilfers from the typical race m its smaller si 2 e and in the fact that it does 
not assume the distinctive breeding plumage. 

Haematopus ostral^us Linnaeus. 

Haematopus ostralegus Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 152 — 
Oeland Island, Sweden. 

Jerdon said that he had heard of the Oyster-catcher being procured at 
Mangalore and he considered it was far from rare near Tellieherry, thereby 
no doubt implying much the same status as on the Travancore coast where 
Ferguson calls it a more or less rare winter visitor, occurring generally in 
small flocks of half a dozen or so. It also occurs on the eastern coast of the 
Presidency as Dewar includes it in his Madras list and there is a local specimen 
in the Government Museum. I have seen no specimen and so cannot identify 
what race occurs in our area. 

Elseyornis melanops (Vieillot). 

Cliaradrius melanops Vieillot, Nouv. Diet. Hist. Nat., xxvii (1818), p. 139 — 
Terres Australes. 

In 'the Madras Joum. Lit. Sci., vol. xxix (October 1840), p. 213, Jerdon 
described an apparently new species of Eing Plover under the name of Chara- 
drius russatus and stated definitely that he procured it himself at the edge 
of the Pulicat Lake near Madras. The actual specimen is not at present 
traced but the description is full and clear and Jerdon particularly remarks 
on the maroon colour of the scapulars as a distinguishing feature. The 
species was not however new, having been described by Vieillot in 1818 and 
Jerdon ’s name was relegated to the synonym of this Australian bird. Its 
occurrence in Madras must however be accepted and the Australian Black- 
fronted Plover should be brought on to the Indian list though the record 
has been overlooked in both editions of the Fauna. 

Charadrius dubius curotiicus Gmelin. 

Charadrius curonicus Gmelin, Syst, Nat., vol. i (1789), p. 692 — Curonian 
C5ourisnd, Latvia. 

This western and northern race of the Little Eing-Plover is undoubtedly 
a winter visitor to the Presidency as I must attribute to it two immature 
and unsexed specimens (wings 119.5 and 121 mm.) from Coorg in the Tweeddale 
collection and also two unsexed adults from * Madras* (wings 116 and 
119.5 mm.) in the British Museum. The specimens collected by the Travan- 
core survey also show that this form occurs in Travancore where Ferguson 
writes that he does not think the bird is a resident hut that it comes very 
early to the coast. He had seen stragglers at Cape Comorin early in August 
and flocks might be seen as late as April, They are abundant in the dry 
ride fields after harvest and about the shores of tanks and beds of streams 
in the low country. 

Major Phythian-Adams informs me that a flock of Little Bing-Plovw 
haunts the maidan near the Port at C^nnanore every cold weather and j^imae 




Bull. B.O.C., vol, Ivii, p. 44, November 1906, 
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{S.F., X, 412) said that he had records from Sultan’s Batteiy, Wynaad and 
near the loot of the Coonoor G-hat. Jerdon says that he procured it from the 
top ot the Eastern Ghats inland from Nellore. There is ho\\ever no evidence 
regarding the race of these birds. 

Charadrius dubius jerdoni (Legge). 

MgialitiH jerdoni Legge, 1880 (June 1st), p. 39 — Ceylon. 

Specimens collected: — 1071 9 mini. 9-T2-29 Ciimbum Valley; 1209 9 9-1-30, 
1235 cf 1*2-1-30 Godavery Delta. 

Measurements ; — 



Bill. 

Wing. 

Tail. 

Tarsus. 

1 (S adult 

15.5 

109 

67 

23.5 mm. 

1 9 adult 

16.5 

106.5 

58 

23 mm. 

1 9 imm. 

15.5 

113 

57.5 

23 mm. 


The above specimens collected by the Survey I attribute from their measure- 
ments to the resident race of Little Bing-Piover and to it presumably also 
belong the nests found by Colonel B. Sparrow with e/3 fresh eggs each at 
Bezwada on 20 March 1913 and 14 February 1914 and with c/B eggs ready 
to hatch on 8 April 1913. At the same time I should like to point out that 
I have been unable to examine a series of breeding birds from Ceylon or 
India sufficient to establish the validity of this race. The ouly speciiiien exam- 
ined from Ceylon {-^ imm.) has a wing of IIH mni. 


Charadrius mongolus atrifrons Wagler. 

Charadrius atrifrons Wagler, Isis (1829), col. 660 — ^Bengal. 

Jerdon states that he procured the Lesser Sand Plover in the Carnatic, 
at Madras and on the Malabar coast, and Ferguson in remarking that it is 
a winter visitor to the Travancore coast adds that it is sometimes found 
inland, a specimen being actually procured on the High Bange at 6,000 ft. 
There are two ‘Madras’ specimens'^ in the British Museum. I have no informa- 
tion about the dates of arrival and departure of this winter visitor but Mr. 
Van der Sleem collected a female on 7 September 1926 w’est of Parasala, Tra- 
vancore, which is now in Mr. A. E. Jones’ collection. 


Charadrius leschenaultii Lesson. 

Ghamdrius leschenaultii Lesson in Levrault’s Diet. Sci. Nat., vol. xliii 
(1826), p. 36 — I'ondicherry. 

The Greater Sand Plover is evidently less common than the lesser species 
on the Presidency coasts, though it is probably also a regular winter visitor. 
Jerdon states that he procured it on the east coast at Madras and Ferguson 
says that a single specimen was shot at Neendakaray near Quilon. 


Pluvialls dominica fulva (Grmelin), 

Charadrius fuhus Gmelin, Syst. Nat., vol. i, pt. ii (1789), p. 687 — ^Tahiti. 

The Eastern Golden Plover is a fairly common winter visitor to the Presi- 
dency and it seems to be generally distributed in suitable localities. Major 
E. G. Phythian-Adams and Mr. B. F. Rtoney have been kind enough to send 
me extracts from their shooting diaries and from these it is evident that the 
bird is far more common on the western side of the Presidency than on the 
east. 

Fch: the eastern side, I find that Mr. Btoney has killed a total of 97 Golden 
Plover (mostty in the Kistna, Chingleput. and Madura districts) for the years 
1899-1931. His two largest bags in a sir^le day were 10 and 11 birds. While 
on the west, shooting only at Cannanore and that for strictly limited periods 
between 1925 and 1980, Major Phythian-Adams has a total of 1^ Golden 
Plover, his biggest totals for a season being 22 (season 1929-1930), 40 (season 
193141932), 47 (season 1982-1933) and 32 (season 1934-1935). 

At the Ohilka Lake, Annandale says that this species arrives about the 
middle of September and does not depart until May. Mr. Stoney’s earliest 



THE VERNAY SCIENTIFIC SURVEY OF THE EASTERN GHATS 253 


date for Kistna district is 29 September (1905) and Major Phythian-Adams’ 
foi Cannanore is 21 September (1929), \^lllle Mr. H. C. Smitli informs me 
that he met with the bird at Masulipatam on 1(5 April 1918. A specimen in 
the Hume collection from Naraman, Madras, is dated 25 August 1866, The 
breeding plumage is assumed before the bird leaves South India and this 
fact, together with the late date on which the last straggleis may be found, 
misled Jerdon mto the assumption that the Golden Plover bred at Hellore. 
Hume records it at Eameswaram Island m March (S.F., iv, 459). 

On the west coast, the Golden Plover is, as indicated above, numerous at 
Cannanore. Purther south Ferguson says that flocks may be commonly met 
in North and Central Travancore, about Cberayankie, Parur and Vycoa;b 
frequenting swampy flats and paddy fields. 

No specimens were procured by the Suiwey. 


Chettusia gregaria (Pallas). 

Oiaradrxm gregarius Pallas, Eeise Puss. Keichs, vol. i (1771), p. 456 — 
Volga, 

There is only one record of the Sociable Plover m the Presidency as its 
normal winter range does not extend so far south. Ferguson records how he 
shot tw'o birds from a flock of five that -ttere feeding in some paddy fields at 
Trivandrum in January 1900. Their appearance was no doubt due to the 
failure of the rains in Northern India in 1899 which resulted in a famine. 


Lobivaneilus indicus indicus (Boddaert). 


T ring a indica Boddaert, Table PI. Enlum. (1783), p. 50 on PI. Bnl. 807 — 
Goa, India. 

Specimens collected: — ^9*3 9 19-4-29 Kurumbapatti ; 1246 o? 13-1-30 Goda- 
very Delta. 

Measurements ; — 


BilL 

1 $ 33 

1 sex? 36.6 


Wing. Tail. Tarsus. 

208 108 70 mm. 

213 111 74 mm. 


The Eed-vattled Dapwing seems to be found more or less generally 
throughout the Presidency but I do not find any actual record from north of 
the Godavery Delta. There are specimens from Armappukolam, Nellore dis- 
trict, in the Madras Museum and Dewar calls this bird very common at 
Madras, The Surv^ey also found them at Kuruu'bapatti and, rather more com- 
monly, about Salem town. 

On the west, Ferguson says that the Bed-wattled Lapwing is common in 
the low* country all over Travancore and Terry heard it callmg at night at 
Pittur m the Palms. Further north Betts calls it common m Coorg and 
Davison says that it is not uncommon in the Wynaad. From here it ascends 
the Nilgiris in small numbers, a few pairs even breeding on the plateau. In 
Southern India this plover is strictly resident and Betts remarks to me that 
each pair may be found inhabiting the same stretch of country for years 
together. 

The breeding season in the Nilgiris is said to be in April and May (Miss 
Cockbum) and Ferguson gives it as March in Travancore. 

I do not myself see much use in maintaining the race aigneri for this 
species. After examining a large number of birds from Ceylon to Afghanistan 
and Mesopotamia I find that though there is a slight average increase in size 
from Ceylon to the north-west, accompanied by a very slight paling of colour, 
it is accompanied by so much individual variation that it is quite impossible 
to define any recognisable limits for tw'o races indwus and aignen, Ticehurst 
was inclined to maintain the two races on the amount of gloss (Ibis 1923, 
p. 665) but this does not seem to me a good character either. 


Lol^piuvia ittalabarica (Boddaert). 

Char&drhis nialaharirv'i Boddaert, Tabl, PI, Frlum. (1783), p. 63' for 
Enh, 880-— Mal$fcbar, , ' r ; ^ i 
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SpecMuens collected: — 455 9 21-6-29 Tirthainalai 1,000 ft.; 660 sex*? 6-8-29 
Palkonda Hills 1,000 ft. 


Measurements ; — 

Bill. Wing. Tail. Tarsus. 

1 9 27.5 190.5 70.5 56.5 mm. 

1 sex? 29 193 76 59 mm. 

There appears to be no actual record of tlie Yellow-wattled Lapwing in 
the Presidency from anywhere north of the Palkonda Hills where it w^as 
procured by the Survey, Dewar says that it is very common about Madras 
and the Survey also obtained it at Tirthamalai. 

In Ti*avan(*ore, it is common (Ferguson, Stewart). From further north on 
this side I have seen specimens from Malappuram (Sparrow coll.: cJ 7-6-1912), 
from the neighbourhood of Segore (Bigur 9 22-2-81, William Davison) and 
Sultan's Battery, Wynaad (9 31-1-83, William Davison). 

In Travancore, Bourdillon found them breeding from 3 March to 13 August 
and Stewart from 4 April to 6 August (Stuart Baker, Nidi ficai ion, iv, 402). 
Under this reference and in our Journal, xxxv, p. 250, Mr. Stuart Baker 
has a good deal to say about an erytliristic type of egg found on an outcrop 
of red laterite soil in Travancore. 

I have only seen one specimen, and that a juvenile, of the Yellow -wattled 
Plover from Ceylon. On the mainland theie is perhaps a slight increase in 
size from south to north, and birds from Ti*avau(*ore appear slightly richer 
in colour than those of the Peninsula generalh. The material available from 
the south is not however vei\ good and at present I am not satisrted that 
the recognition of any races is justified. 


[Recurvirostra avosetta Linnaeus. 

Recurvirostra avosetta Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 151 — 
South Europe. 

Dewar includes the Avocet in his Madras list without any comment but 
I have seen no evidence that it has ever been found in the Presidency, beyond 
Jerdon’s statement (Madra,^ Jour, Lit. Sci, 1840, p. 209, that he had seen 
stuffed specimens killed as far south as Madras, Further evidence is required 
before the avocet can be admitted to the PrcKidency list. { 


Himantopus himantopus (Linnaeus). 

Charadrius himantopus Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 161 — 
Southern Europe. 

There is a local specimen of the Black-winged Stilt in the Madras Museum 
and this is doubtless Dewar’s w^arrant for the inclusion of the species in his 
list. I know of no other record for the Presidency. 

Numetiltis arquata (Linnaeus). 

Scolopax arquata Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 146 — 
Sweden, Europe. 

The Curlew is doubtless found around the whole coast of the Presidency 
as a winter visitor. In Travancore, Ferguson says that it is found only on 
the coast, hut not in any great numbers. At Madras, Dew’ar says that it 
occurs in considerable numbers in all places where there is shallow* salt w’ater. 
I have seen no specimen from the Presidency but the race that occurs will 
prove no doubt to be N. a. oricnialis Brebm, 


Niimeintts phaeopus phaeopus (Linnaeus). 

S&olopaoi phaeopus Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 146 — Sweden. 

Jerdon says Jour. Lit. Sci. 1840, p. ^2) that he saw the Whimbrel 

in Qonsidearable numbers at the Chilka Lake and that he had also seen it on 
the seacoast iwar Madras. There is a Madras specimen in the Hume col- 
lection dated 1 September 1866. Hume records it from Eameswarfim Island 
in March iv^ 4^, 
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On the western side Colonel H. E, Baker (Birds of S. India, p. 39*2) says 
that it IS one of the earliest winter visitors to arrive. He first noticed the:r 
arrival near Cannanore on 5 August 1910 and shot a couple on the 25th of 
that month. 

In Travancore Ferguson says that it may be found in suitable places along 
the coast in fair numbers from October to April. 

[Limosa limosa (Linnaeus), 

Scolopax limosa Linnaeus, Syst. Nat., ed. x, vol. i (1168)^ p. 147 — Sweden. 
The Black-tailed Godwit included by Dewar in his list without comment. 
This species is however so very lare m Central and Southern India that it 
cannot be included in the Presidencj* list until a more positive record is 
forthcoming, ] 

Limnodromus semipalmatus (Blythj. 

Hacrorhamphus semipalmatus Biyth, .1 A.S.B., vol. xvii (1848), p. 251 — 
Madras. 

The claim of the Smpe-billed Godwit to a place on the Presidency list is 
based solely on the specimen which Jerdon procuied in the Madras market 
about the close of 1844 and which was the type of the species. 


Terekia cinerea (Guldenstadt). 

Scolopax cinerea Giiidenstadt, Ncv. Comm. Acad. Sci. Imp. Petrop., vol. six 
(1774), p. 473, pi. 19 — Terek Biver. 

The Teiek Sandpiper is included in bis list by Dewar without any comment, 
but Major Phythian-Adams kindly informs me that he shot two from a flock 
at Cannanore on 12 December 1931. Jerdon says (Madras Jour, Lit, Set., 
1840, p. 208) that he only met with it on one occasion, at the edge of the 
Trichoor Lake. 


Tritiga ochropus (Linnaeus). 


Tringa ocrophus (sic) Linnaeus, Syst. Kat., ed. x, vol. i (1758), p. 149 — 
Sweden. 

Specimens collected: — 807 cf 11-9-29 Kodur; 1085 9 11-12-29, 1136 9 

18-12-29 Cumbiim Talley. 


Measurements : — 

Bill. 

1 c? 37.5 

2 9 39-40 


Wing. Tail. 

130 53 

143-149 61-63 


Tarsus. 
33.5 mm. 
33-35 mm. 


The Green Sandpiper is of course a winter visitor to the Presidency but 
it is there fai less common than in Northern India. On the eastern side, 
the only record that I have traced, in addition to the three Suiwey specimens, 
is a specimen from Chingleput m the Madras Museum. In Coorg, according 
to Betts, it is not uncommon, arriving fairly early (first seen on September 30, 
1928) and staymg late, often lingering w^ell on into May. There are tw'o 
specimens from the Nilgiris in the British Museum, shot in April by William 
Davison, but these must have been collected after his paper in Stray Feathers 
In which he states that a specimen shot some years previously on the bank 
of the lake at (>otacamund was the only one that he had seen in Southern 
India. ' 

Terry says that he shot one on May 4tfa in the Pittur Valley but a specimen 
collected by Terry in the Palnis and now in the British Museum is dated 
April 3rd. In Travancore Ferguson considered it as not nearly so common 
as T. glareola and he mentions one shot in a swamp on the High Bange at 
6,000 ft. in January. 


Tringa stagnatilis (Bechstein). 

Tofanm stagnatilis Bechstein, Orn. Taschenb,, voL ii (1808), p. 292^ 
Germany. 

•Ihere is a specimen of the Marsh Sandpiper from Calicut in the 
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collection in tbo British Museum and Jerdon states that hie saw it in large 
llockb on thii banks ot‘ the Trichoor Lake. Purthcr south in Travancore 
h'ergusoir& collectors met with tiocks on the seashore at Manakodam Bar and 
at North Barur. They were in company with Greenshanks. 

On tho eastern side Dewar includes the species in his Madras list, doubt- 
loss on the evidence of the local speciuicu in tho Madras Miiseuiu. Another 
Madras specimen dated December lith is in tho Tueeddale collection. Tho 
bird is ol course a winter visitor to tho Presidency. 

Tringa hypoleucos Linnaeus. 

Tringa hypoleucos Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 149 — 

Sweden. 

Specimen collected : — 806 9 11-9-29 Kodur. 

Measurements : — 

Bill. Wing. Tail. Tarsus. 

1 9 26 111 57.5 24 mm. 

The Common Sandpiper is no doubt common and very generallj- distri- 
buted throughout the Presidency, though on the eastern side, w© have no other 

information beyond the Survey specimen and Dewar's statement that it is 

very abundant about Madras. His belief that it is a resident is of coiir.'e 
incorrect. The Common Sandpiper is a winter visitor to India suiitli of the 
Himalayas but a certain number of non-breeding individuals niaj be met 
throughout the summer months in their winter quarters. 

In Travancore Ferguson calls it one of the most widely spread of birds, 
common in the paddy fields eveiywliere from Repleiuber to May. William 
Davison also considered it common 'in the Nilgir.s. There is a specimen from 
Mangalore (21 April, Dr. Day) in the Hume (‘ollection. 

Tringa glareola Linnaeus. 

Tringa glareola Linnaeus, Ryst, Nat., ed. x, vol. i (1758), p. 149 — Sweden. 

Specimen collected: — ^1135 9 18-12-29 (’urn bum Valley. 

Measurements : — 

Bill, Wing. Tail. Tarsus. 

1 9 31.6 124 47 35 mm. 

The Wood Sandpiper is a common winter visitor and passage migrant on 
its way to Ceylon in tho western side of the Presidency. William Davison 
says that in the Nilgiris he has seen specimens about the ponds in the 
Botanical Gardens at Ootacamund as late as July, though these, I suggest, 
may have been non-breeding birds which had not migrated to their summer 
quartos. In Travancore Ferguson considered it the commonest of the Sand- 
pipers, to be found in abundance in the wet paddy fields from August to May. 

On the eastern side w’e have no particular information about it, the Survey 
specimen and Dewar’s inclusion of it in his Madras list being the only 
published records. 

Triaga tetanus (Linnaeus). 

Scolopax tofanm Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 145 — Sweden, 

The Common Eedshank has been very seldom recorded in the Presidency 
where it is, of course, a winter visitor*. Major Pythian-Adams informs me 
that it is not uncommon about Cannanore. Iferguson's collectors secured one 
at Neendakaray in January 1903. There is a local specimen in the Madras 
Museum and Mr. H. C. Smith informs me that he shot one at Masulipatam 
on 16 April 1918. No specimen has been critically examined for racial 
Identidcation. 

Tringa erythropus (Vroeg). 

Scolopax ertfihropv^ Vroeg, Cat. d’Ois, Adumb. (1764), p. C— Holland. 

The Spotted Bedshank must occur in the Presidency as the British Museum 
possesses a ‘Madras* skin fijrom Jerdon and another from Chingleput in th§ 
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Hume collection. Both are in breeding plumage. I can find no other informa- 
tion regarding it in our area. 

Trmg:a nebuiaria (Gunnerus). 

Scoloj>ax nebulana Gunnerus in Lieem’s Beskr. Fmmark. Lapp. (1767), p. 
251, note — Norway. 

Major Phythian-Adams infoims me that the Greenshank is not uncommon 
round Cannanore in the cold weather. Hume stated (S.F,, x, 414) that he had 
received it from the AVvnaad. Kmloch saw a solitary bird by the Manalora 
stream in the Nelliampathies. Ferguson says that he had never met with 
the Greenshank in Southern Travancore but that in the north his collectors 
met with flocks and obtained specimens at Yettamauna, Shertally and Vycombe. 
There is, how'ever, a male collected by Bourdillon at Quilon on Februaiy 25 
in the British Museum. 

On the eastern side it is recorded only fiom Madias, in Dewar's list. 


Philomachus pugnax (Linnaeus). 

Trmga pugnax Linnaeus, Syst. Nat., ed. x, vol. i (1758), p. 148 — Sweden. 

The Buff and Eeeve have so far only been recorded in the Presidency 
from the neighbourhood of Madras. In the British Museum there is a female 
in the Tweeddale collection collected at Madras by Wardlaw-Eamsay on 
December ’2Dd. The Madras Museum contains specimens collected at Madras 
and at Yandalur, Chingleput district. It is of course a winter visitor. 

Crocethia alba (Vroeg). 

Trmga alba Yroeg, Cat. d'Ois, Adumb. (1764), p. 7 — Coast of North Sea, 
Holland. 

Jerdon states (B. of 1., iii, p. 694) that he obtained the Sanderling on the 
coast at Neilore w^here it appeared to be tolerably abundant. There is a local 
speicmen in the Madras Museum. It must of course be a wmter visitor. 


Erolia itiinuta minuta (Leisler). 

Trmga minuta Leisler, Nach. zu Bechst. Nat. Deutsch. (1812), p. 84 — 
Germany, 

Specimen collected: — ^1210 C 9-1-30 Godavery Delta. 

Measurements : — 

Bill. Wing. Tail. Tarsus. 

1 9 22 101 42 22.5 mm. 

The Little Stint is a winter visitor to the Presidency and before the Survey 
obtained the above specimen it had already been recorded on the eastern side 
by Dewar in bis Madras list. On the west Hume says {S.F,, x, 414) that 
he had himself seen it below the Coonoor Ghat and Ferguson recorded it as a 
fairly common winter visitor to the coast of North Travancore. 


Erolia tenunlnckii (Leisler). 

Tringa temminckii Leisler, Nacht. zu Bechst. Nat. Deutsch, (1812), p. 63 — 
Germany. 

Specimen collected: — ^1234 (5 12-1-80 Godavery Delta. 

Measurements : — 

Bill. Wing. Tail. Tarsus- 

1 d 17.5 95 48 16.5 mm. 

The above Survey specimen appears to provide the first explicit record of 
Temminck^s Stint for the Presidency, with the exception of Dewar’s 
of the species in bis Madras list without comin^nt, ^ ^ 
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Erolia testacea (Pallas). 

Scolopa.i: iestatea Pallas in Vroeg’s Cat. d’Ois. Adum. (1764), p. 6 — ^Holland. 

According to Ferguson, the Curlew -Sandpiper is found from October to April 
on the coast of Soith Travancore, especially by Maiiakodam Bar. It is 
apparently also fairly common on the eastern coast as Mr. H. A. Smith informs 
me that he shot one at Masnlipatam on 16 April 1918, Dewar includes it in 
his Madras hst, there is a local specimen in the Madras Museum and a pair 
of adults collected by Wardlaw-Eamsay at Madras in December are in the 
Tweeddale collection m the British Museum. 

[Calidris tenuirostris (Horsfieid). 

Tetanus tenuirostris Horsfieid, Trans. Linn. Soc., vol, xiii, (May 1821), 
p. 192 — Java. 

Dewar’s inclusion of the Eastern Knot in his Madras list is probably based 
on Jerdon’s record of obtaining a Knot Tringa camdus at Madras (B. of I., 
iii, 689), a record which is usually considered to refer to this species.] 

Limicola falcinella (Pontoppidan). 

Scolopax falrinellus Pontoppidan, Danske Atlas, vol. i tlTBSl, p. 623 — 
Denmark. 

Ver\ little is known about the occurrence of the Bioad-billed Randpiper in 
the Presidency but Ferguson states that a single specimen was shot by his 
collectors at Manakodain Bar in Travancore in January 1903. Three unsexed 
specimens, two in winter plumage and one in worn breeding dress, labelled 
‘Madras* are in the British Museum. One of these is dated April 1876. 

Lobipes lobatus (Linnaeus). 

Tringa lobata Linnaeus, Ryst. Nat., ed. x, vol. i (1768), p. 148 — ^Hudson 
Bay, America. 

The Bed-necked Phalarope is said in the Old Fanna (iv, 282) to occur on 
the w'est coast of India and on the east coast as far north as Madras w'here, 
at times, it is not uncommon. I have not found the source of this statement 
but Jerdon said he had a single record for India, namely a bird obtained by 
Dr. Stewart at Madras (B. of L. iii, 696) and the British Museum possesses 
three specimens from ‘Madras’ dated Reptember-October in the Hume collec- 
tion. There is also a local specimen in the Madras Museum. 

. Scolopax rusticola Linnaeus. 

Scolopax rusticola Linnaeus, Syst. Nat,, ed. x, vol. i (1768), p. 146 — Sweden 

The Woodcock was not obtained by the Survey but it is -well known as a 
winter visitor to the hills of the Presidency and more particular to the western 
side, where it is naturally best knowm as a sporting bird in the Nilgiris. 

On the west .Terdon says that it is found in Coorg and A. Q-. Theobald 
reconis (apud Hume it Marshall, iii, 311) that he has heard of their being 
sliot in the Wynaad. 

Regarding the Nilgiris there is a good deal on record. For these hills 
Captain I^mbton {J.B.N.H.S*, xx, 854; on the authority of the Hadfields 
pire et fils gives the season as follows: — ^Woodcock invariably arrive on the 
Nilgiris during the month of October and never has this montli gone by 
without a bird being bagged. The 9tli October is the earliest date on which 
the first bird w’as seen and killed but the third w^eek in October is generally 
the eariieiBt that the first cock is accounted for. The October flight is as a 
nile very small and the birds that put in an appearance can be numbered 
on the fingers of one hand. 

December and January are the months when cock drop in larger numbers 
and by the end of March there is not a bird to come across. 

WjUiam Davison {apud Hume & Marshall, iii, 310) would perhaps consider 
the season a little shorter. They come in late in October, or early in Novem- 
ber, he says, and depart again at the latest by the end of February. Col. 
Baker xxix, 564) puts their arrival in the first week of November 

find Major Phythiaji-Adams {/.B.N.H.B., xxxiij 607) considers February the 
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best month for Woodcock and adds that nearly all are gone by March 15th 
or earlier if heavy ram falls. Major Logan Home (J.B,N.H.S., xxix, 841) 
mentions an exceptionally late bird flushed on the Krurmand Mukerti Peak 
track on 28 April 1923. The male dated 25 May Ootacamiind ("W. Davison) 
m the Hume collection was doubtless a pricked bird. 

As regards the number of Woodcock that visit the Nilgins the general 
and I fear correct idea is that they are decreasing. Captain Lambton was 
informed that in the early ‘sixties’ of the last century a single gun was 
known to have bagged 250 cock during one season. This, if not exaggerated, 
was surely an exceptional case and not to be compared with the 30 or 40 birds 
which Capt. Lambton considered a good season’s bag about 1910. He goes 
on to say that the largest bag made by two guns within the last 35 years in 
one day was 7 couple, all the birds flushed being accounted for, while 3 or 4 
Woodcock are the normal number to be obtained in a day's shooting. These 
figures should be compared with derdou’s statement, made as a matter of 
eouise and no doubt lepiesenting the normal spon of the ‘fifties and sixties' 
that he had himself killed 8 in a forenoon and had known 16 aud 20 killed 
by two or three guns. 

In 1921 Colonel H. B, Baker wTites (loc cif.}: — ‘Now a single gun is 
lucky, as I have been, if he gets 30-40 cock in a season and 6 in a day. In 
1920-21 I got 36 and in 1921-22 I got 29 and in both seasons my best bag was 
6 in a day out of 7 seen.’ 

In 1927 (J.B.N.H.S., xxxii, 607) Major Phythian-Adams considers 25-30 
Woodcock a good average season’s bag, it being remembered that small game 
shooting on the plateau is now limited to two days a week. He has kindly 
given me the figures for his own shooting for the seasons from 1923 to 1930 
and the number per season varies from 12 to 27. 

A note on weights will be found in our Journal in voL xx, 1154, and a 
good account of a typical day’s shooting by Col. H. E. Baker will be found 
in vol. xxviii, 434-38. 

Leaving the Bilgiris, Theobald says that he has shot Woodcock in the 
Anamallais and in the Burghoor and Husinoor Hills of the Coimbatore district. 
Fairbank says that they are certainly rare in the Palni Hills but that he 
himself flushed one in the Kodaikanal in 1867 and that afterwards one w'as 
shot by a Mr. Levinge. 

In the Nelliampathies, Kinloch says it is very rare but I cannot make out 
whether his idea that it dropped in "on passage at the end of September and 
beginning of October and again early in March is theory’ or based on observa- 
tion. It seems at variance with w'hat we know’ of the bird in the rest of 
the area. 

In Travancore, according to Ferguson, occasional Woodcock may be ihet in 
grass land bordered by forest in South Travancore at about 4,090 ft. in the 
winter. On the High Eange, he adds, it used to be fairly common at this 
period in similar localities, before the forest was cut down for coffee and tea. 
Bourdillon considered it pretty common in the Assambo Hills, but only at 
the highest elevations from Xovember to March. 

On the eastern side of the Presidency there is far less information. Ball 
states (S.F., v, 419) that he was assured by a Mr. Blaxland that Woodcock 
had been several times seen and on one occasion shot on the higher plateaux 
of Jeypore. One was shot by Mr. L. T. Harris, i.c.s,, at Salabam 4,000 ft, 
on 26 February 1916 (J.B.N.H.S*, xxiii, 777). Terdon says that he knew of 
it having been procured at MasuKpafam and at least once found in the Madras 
market. 

There is a specimen from the Shevaroys in the Madras Museum and, finally, 
Theobald informs us that he had shot Woodcock on the Shevaroys and Javadi 
IBh'ils of the Salem district. 

Capdla nemoricola (Hodgson). 

GalUmgo nemoricola Hodgson, F.2.S. 1836 (April 9), p. 8 — ^Kepal. 

The Wood Snipe was recorded by Colonel McMaster at Busselconda in 
(xomsoor (Hume & Marshall, iii, 326) where he obtained two. It has not 
been otherwise recorded on the eastern side of the Presidency north of 
Shevaroy Hills where it was shot by ^Albert Theobald (Hume A Marsbadl^ ’ 
326) and H. B. P. Carter on December 28 (specimen in British ^ > 
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On the western side, it is of course far better known. It is usually met 
^\ifch in. the hills but hlajor E. G-. Phythiau-Adams shot one about 12 miles 
north of Cannanore on 27 November 1933 (J.B.N.H.S., xxxvii, 220). It is 
found in Coorg (Hume & Marshall, iii, 326) and in the Wynaad where J. W. 
Pitmas records {S.F., x, 173) that he saw 7 Woodsnipe in 18 years’ residence 
and bagged three of them. Phythian-Adanis considers that the bird is probably 
c'omiuoner in the Wynaad than in the Nilgiris (J.B.N.H.S., xxxii, 606). 

‘On the Nilgiris’, saj's William Davison [S.F., x, 413), ‘it was never com- 
mon and seems to be getting still more rare, year by year, and though w^heu 
on the Nilgiris last I had offered all the native shikaris a large price for any 

specimens they could procure me, I failed to get any’. I doubt, however, 

whether Davison is correct in thinking the bird any rarer than it always 
has been. Colonel H. E. Baker shot 5 in February and March 1922 
{J.B.N.H.S., xxix, 66 1) of w^hieh 2 males are now’ in my collection. Major 
Phythian- Adams has kindly given me details of 6 birds shot by him, viz. : — 
one on *2 January 1924, two on 29 January 1927, and one on each date 

2 January 1928, 16 February and 29 October 1929. Mr. R. F. Stoney has 

also been good enough to tell me that he shot single birds on 3 December 1933 
and 15 February 1936- 

Albert Theobald (loc. at.) shot the Woodsnipe in the Guddasal Hills of the 
Coimbatore district, in the Annamalais and in the Palnis. In Travancore its 
occurrence rests on a single bird shot in the High Range and in the Trivandnim 
Museum when Ferguson wrote (J.B.N.H.S., xvi, lU). 

I have little doubt that the Woodsnipe is inerel\ a winter ’lisitoi tu the 
Presidency and it has been recorded every month from 29 October to the 
6th March. 

Capella solitaria (Horlgson). 

GalJhiago soUtana Hodgson, Glean. Sci.. vol. iii (August 1831), p. 238 — 
Nepal Terai. 

Tho solitary Snipe may perhaps just come into the Presidency list in 
virtue of its occurrence on the Chilka Hake. Mr. H. B. Tilden killed one at 
Nalban Island on 16 December 1921, It was identified by Mr. T. McDonnell 
of Calcutta w’ho informed him that several had been flushed in the same 
locality by Mr. James Smythe of Calcutta at Christmas 1920 (J.B.N.H.S., 
xxviii, 1133). 

This record may be correct but I feel by no means batisfied with the 
identity of the specimen said to have been shot near Davala, 8.-E. Wynaad, 
in 1898 by Mr. F. W. F. Fletcher and Mr. W. Hamilton (Stuart Baker, Game 
Birds, ii, 39). 


Capella gallinago gallinago (Ijinnaeus). 

Seolopax gallinaijo Linnaeus, Syst. Nat., ed. x, vol. i (1768), p. 147 — Sweden. 

In the Madras Presidency, the Fantail Snipe is definitely less numerous 
than the Pintail and it is not quite so generally distributed. Unfortunately 
the recorded evidence is not sufficient to enable me to wTite a very satisfactory 
account of the species. 

In tlie north-east of our area, there is not apparently a very great dis- 
proportion between the numbers of the two species. In fact, about the Chilka 
Lake and Ganjam, it is possible that the Fantail is a<‘tually the more numerous. 
But as one w’orkh southwards the Pintail is found to be more and more 
numerous compared with the Fantail and this is also the case along the 
western side of the Presidency, as shown by the comparative totals cited in 
the account of the Pintail. In the Nilgiris, or at least at higher elevations, 
the Fantail does not normally o<’cur, and I have no record of it at all for 
the Travancore Hills or Eastern Ghats, Terry and Fairbank both, however, 
record it in the Palnis, though the elevation is not given. In Ceylon it is 
of course a rare straggler. 

The times of arriv^ and de^rtiire are, for lack of exact evidence, hard 
to define. In any case they evidently vary a good deal from year to year, 
being no doubt largely dependent on existing conditions in the more northern 
portions ol tlm bird’s range, particular^ in Northern India, w'hich in turn 
depend on ilie XBonfall. 
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I have not traced any actual records for this species in the Presidency 
m August. There are a tew lecord^ of the lirst Fantails being found in 

September as follo\\s; — Coorg 14 September 1906, 16 September 1909 (MajoJ 
J. C. Macrae j; Cannanore ‘21 September 1929 iMajui E. Gr. Phj thian-AdauisJ ; 
C^hmgleput 28 September 1902, 11 September 1904 (R. F. Stonevj; Madura 

27 September 19U3 (E. F. Stunej). The majority however do not appear until 
October or Xovember and lea\e b\ the begiiiniiig of March though some rua\ 
be found throughout the month. There are a few April recordai: — 1‘aliiis 

3 April (Tern); Quilon 21 April (Gileb, J.B.N.H.S., xix, 749j : Madura 6 April 
1902, 5 April 1903, 13 A[uil 1904 iB. F. Sloneyi, Birds seen on 4 Ma} , 

Palms (TeiTvj, Palameottah in April and Ma\ and at Vellore Eailwa\ Station 

(Theobald, Hume k Marshall, iii, 362) in Ma\ and dune are &aid to ha^e 
beJonged to this species. As the Vellore and Palameottah birds are said to 

ha\e boon in •vei\ poor condition an 1 scaiceix able to II3 tliej ma\ be dis- 
icgardcd Us then la^e wd'- doubtless thic to «h(jt wounds. 

^fi. Stuart Baker \(knnt Rinh. 11, p. 63) gi\cs a map of the migiation 
routes ot thi'. species, an orderly progress iiom north to south. It 

Is wed to remembei thit this map is inereh a incline of what the author 

1‘ODsiders ma\ occur, for existing reettrds, which I l]a\e collated taiefulh, do 
not justify any such deductions. Mj own impression is, morever, that the 
Snipe arrive in a much more hapliazaid manner and that for Southern India 
the dates given are far too early. This species does not apparently reach 
Ceylon before December. 

Capella media (Latliani). 

St'olopaj: media Latham, Gen. Sjnops. Birds, Suppl., vol. 1 <1787), p. *29*2 — 
England, 

It is somewhat curious that all three records of the Gieat Snipe in India 
refer to one small area of S,-E. India in places more or less in one straight 
line. Two of these are in the Presidency. The first specimen was obtained 
by Capt. C. Donovan, m.b.o.it., at Madras on 5 September 1899 under circum- 
stances detailed in full in J.B.X.H.S., xii, p. 7S2. The other was shot by 
Mr. G. L. Peters near Arkonam, N. Arcot district, on 30 March 1913 (Kiniiear, 
J.B.N.H.8., xsii, 631). This is not far distant from Bangalore where the 
third Indian specimen was shot bv Capi. A. Boxwell on 28 October 1910 
{J,B.N.H.S,, XX, 1155). 

Capeila stenura (Bonajiurte). 

Scolopax •itenura Bonaparte, Ann. Stor. Nat. Bologna, vol. iv (1830), p. 335 — 
Sunda Island. 

The Pintail Snipe is quite easily the most abundant and tlie mobt generalh 
distributed of the Game birds of the Presidency aud there is therefoie no need 
to give in full the various records that I ha\e accumulated on its occurrence. 

On the eastern side of the Piesidency it may be found and shot all along the 

coastal plains from the Clulka Lake through Ganjaiii, Vizagapatam, the 

Northern f>ircars, the Godavery and Kistna rivers, Nellore, Madras, Chittoor, 
N. and 8. Arcot, Chingleput, Tanjore to Madura, though on this side I have 
found no record w^hatsoever of its occurrence on the Ghats. On the w'estern 
side it is similarly found throughout the suitable areas of the low ground 
from Cannanore to Travancore, extending also into the hills through Coovg 
and the Wynaad to the Nilgiris wdiere it is found up on the plateau, to the 
Palnis and to the higher hills of Travancore, though here it appears to be 
scarce at more than moderate elevations. 

The Pintail Snipe is chiefly a winter visitor to the Presidency though of 
course a large number 0/ birds must drop in temporarily on passage on their 
way to and from Ceylon. 

"The earliest date on w^hich I have any exact record of this Snipe in the 
Presidency is 27 August 1904 when Mr. Stoney shot one in Chingleput but 
Davi'.on says that he has known it come in in the last week in August in 
the Nilgii-is". The first arrivals may however usually be expected in Reptember, 
I have accumulated the following records for September : -Cannanore 24 Sep- 
tember 1927, 21 September 1929 (Phythian-Adams) ; Coorg 9 September 1932, 
9 September 1934 (Betts); Nilgiris 28 Septembqj' 1925, 23 September 1926, 
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21 September 1933 (I'hj^thian -Adams) ; 20 Reptember 1931, 5 September 1932 
(Stoney); Kistiia 9 Reptember 1905, 20 Reptember 1923 (Rtoney); Cbingleput 
15 Reptember 1901, 21 September 1902, .28 Reptember 1912, 20 Reptember 1914 
(Rtoney); Tanjore 6 Reptember 1908, 3 Reptember 1909 (Rtoney); and finally 
Madura 22 September 1901, 13 Reptember 1903, 22 Reptember 1014, 24 Sep- 
tember 1910 (Rtoney). Ferguson also says that a few stragglers arrive early 
in Reptember in Travaneore. The main body however do not come until con- 
siderably later probably towaids the end of October or November, but it must 
be remembered that Riiipe are far from regular in their movements which 
depend on the season and particularly the amount of water or drouglit not 
only in the Presidency but in other "areas further north. They leave again 
in March though a few birds linger on into April and I have the following 
rei*ords for May: — ^Wynaad 5 May (Davison); Nilgiri Plateau 4 May (Phythian- 
Adams), 2 May 1922 (Limornin). 

Mr. Rtuart .Baker (Gavw Birds, ii, p. 97) gives a map of the approximate 
dates on which the earliest examples ?p. 95) of this species arrive at their 
respective destinations. This shows a regular progress southw^ards and west- 
wards as if the birds travelled in regular stages and according to this map 
the terminal arrivals are Riudh 30 October and Ceylon 25 October and 1 Novem- 
ber. Unfortunately for this map, Ticehurst has shown that in Rindh around 
Karachi he met with it on 11 Reptember 191S and 4 Reptember 1919 (Ihi^ 1924, 
p. 133) w’hile in Ceylon, according to Legge, it arnves m Reptembei, either 
early or late according to season. In that island, Butler’s earlics" Jate tor it 
was" August 31 x, 313). Mj own iinpressi, n m that the Pintail 

Rnipe doe.s not arrive iii the otderh proitrc'^v suggested the map but that 
it ilrops in moie or less biniultaneimsh in uiaii\ widelv spread localities. Tlie 
earliest dates for the Penmsula in the map are at aii\ late evidently a month 
too late. 

The Pintail Rnipe is far mo»‘e abundant m the l^esidency than the Fantail 
both on the oa-st and on the west. Wall gave an interesting summary of his 
shooting at Cannanore in the season 19U3-1904 {J.B.N.H.S., xv, 722). This 
shows a total of 354 Pintails as against 73 Fantaiis. Major Phytbian-Adams 
has kindly given me his Snipe tables for Cannanore foi the 10 seasons 1925-26 
to 1934-35. 3,644 Pintails W'ere killed in comparison with 856 Fantaiis. For 
the 12 seasons 1923-24 to 1934-35 on the Nilgiri Plateau 626 Pintails W’ere 
killed and only one Fantail by the same sportsman. 

Mr. B. F. Rtoney has also been good enough to send me his Rnipe tables 
for the Presidency for the 37 seasons from 1898-99 to 1934-35. These show 
a total of 13,630 Pintails and 2,312 Fantaiis for the whole period. The follow- 
ing are the more important district totals: — Nilgiris 383 Pintails and no 
Fantaiis; Coimbatore 121 Pintails, 6 Fantaiis; Madura 6,409 Pintails, 700 
FantaUs; Tanjore Pintails, 110 Fantaiis; R. Arcot 259 Pintails, 99 Fan- 
tails; Cliingleput 6,876 Pintails, 1,233 Fantaiis. These figures all shnw beyond 
question that in the main area of the Ihresidency the Pintail predominates 
very largely. In the north-eastern area this is doubtless not the case and it 
is interesting to note that Mr. Rtoney 's totals for this area, though not largo, 
show very different proportions: — ^Nellore 25 Pintails, 66 Fantaiis; Kistna 89 
Pintails,* 63 Fantaiis; and Ganjam 20 Pintails, 35 Fantaiis. 

Interesting notes by Mr. Rtoney on the weight of Pintail and Fantail Rnipe 
in the Presidency will be found in the Journal (xxiii, 778; xxv, 306). 


Capella megala (Swinhoe). 

Qallinago niegaJa Swinhoe, Ibis 1861, p. 343 — Amoy. 

When Mr. Stuart Baker wwte his first account of Swinhoe’s Snipe 
(J,B,}f,H.8,, XX, 695) only two records of the species were knowm in the 
area covered by the Wamha of British India, namely from Dibrughar and the 
Shan States. 

It was first identified in the Presidency in the shooting season of 1911-12, 
Mr. B. F. Rtoney shot one in Chingleput on 3 December and one at Tindivamim 
on $ March. Mr. Graham Boss shot one and Mr. I. S. Fraser shot three 
in the Chinglepul district xxi, 1083). Since then Mr. Stonev 

Mndly inloms me that he has shot one in Chingleput on 30 September 1914, 
another m Maanra on 39 Noy^otber 1914 and a third in Madura on 3 Novem- 
ber 1916. 0 > 
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On the \\eslern bide about Canuanore, !Major E. Gr. Phythian- Adams has 
killed 15 ill the lU shooting beasons irom lU*i5-26 to 1934-S5. Of this one 
\\ab shot on 21 St'ptemher, 4 in Xo\ ember, 5 in Oeceinber, 2 m January and 
3 in February, the latest date being 22 Febniar\. Some ot these ^\ere men- 
tioned m J,B.X.H,S., xxxii, tb6. 

\Ye are, I think, now entitled to asbUine that it is a regular winter \'isitor 
to the rresxdeiity in sinall numbers, occuinng from September to March and 
somewhat generalh distributed. 

There are no specimens ot Swinhce’s Snipe in the British Museum from 
Southern India but Major ^h^thlan-Adanl•^ kindh sent me the tv\o birds shot 
in 1935. 

Lymnocryptes minimus (Brunnieh). 

Stolopnc mmnna Erimuicli, Orn. Bor. OTC4), p. 40 — Europe. 

The Jack Snipe a wtlt-kiio\ n winter \i&itoi to the Pitsidency though 
It IS never found in the large numbers cf the Pintail and Fantail Snipes. 
I have traced no actual record of it in the north-ea*t corner of the Presidency 
above the Xisina river and it is evidently scarce cr absent in the hlhs. Other- 
wise it is so generally distributed that there appears to be no need to cite 
the records in full. Xellore, Madras, Chinglepul, R. Arcot and Madura all 
contain much good snipe ground and Mr. E. F. Stoney's game books shew in 
these districts between 1898 and 1935 a total of 126 Jack Snipe killed. 

On the western side Major Wall's bag for the 19Q3-1004 season at Cannanore 
shows 1 Jack Snipe out of a total of 465 head (J.B.N.H.S., xv, 722). Major 
Phjthian-Adaras’ record for this area for the 10 seasons 1925-35 show's a total 
of '58 Jack Snipe. They are doubtless similarly distributed through the rest 
of the low' ground as near Nellamboor and Wondoor and in parts of Palghat 
and South Travancore (Hume & Marshall, hi, p. 375). A few birds mount 
on to the Nilgins and Palnis but Major Phythian- Adams has only killed 2 on 
the Eilgiri plateau in the 12 seasons 1923-24 to 1934-35. 

• Bourdillon {loc, cit.) gives the stay of the Jack Snipe in South Travancore 
as from September to April, or the early part of May but this appears much 
exaggerated. A. Theobald, on the other hand, says that they come in about 
the end of November and leave again before the end of February. This is 
certainly a more coiTect estimate ^of the normal movements though Mr. Stoney’s 
notes show 3 November and 9 November and 8 March and 10 March as early 
and late dates for the species. 


{Tc he continued). 
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With Notes on teeie compaeativb Osteology and peculiarities 

OP Dentition. 
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(With 3 plates and 1 text-figure). 

Part IL 

(Continued from page 82 of this volume). 

Variations in the Osteology of the Snake. 

At the outset it may be remarked, that the various bones 
which enter into the formation of the endoskeleton, show marked 
specific differences in size, formation and shape, especially as 
regards the head so that, given two skulls of the same species, 
it would be easy to recognise them as belonging to one particular 
type. This type resemblance is, however, subject to individual 
deviations, as for example slight differences in one or other bones 
of the head. Sometimes a single specimen will differ slightly in 
the formation on one side of the head as compared with the 
opposite side. These variations, however, are minor in character 
and do not warrant separation from the unit presentation, which 
marks the type as a species. The skulls of young specimens are 
different from older adult ones, in that the occipital and parietal 
regions especially appear in the immature skull as much 
shorter and fused together without any clear definition between 
the two- 

The same observations apply to the dentition. Family groups 
show differences from one another; but the specific characters in 
regard to number, kind and setting of the teeth in the various 
situations in the mouth are well maintained. In fact the type 
resemblance is preserved in a more regular way than is the case 
with the bones. Comparatively fewer examples of deviations are 
met with and the features of the dentition mark the species in more 
precise a manner for purposes of identification than is possible with 
the other characters snakes present and which are made use of for 
separating out the species and family groups. 

The vmations in the skull, dentition, and vertebral column of 
the families and species will be described in a general way in the 
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text to follow and detailed in the systematic list of the species at 
the end of this paper. 


The Exdo skeleton of the Snake. « 

General characters : — The Ot^hidian axial skeleton is composed 
of two parts, skull and vertebral column. 

Vertebral column : — The backbone is made up of a series of bony 
perforated segments (vertebrae) placed in articular apposition so as 
to form a canal, the continuity of which affords lodgement for and 
protection to the sj)inal cord. The vertebrae articulate with one 
another on the mechanical princij)le of a cup and ball joint and 
the articular facets known as the zygapoidi^'ses at the ends of the 
neural arches limit torsion and lateral flexion. There are no in- 
tervertebral fibro-cartilaginous discs. Instead the centra and arches 
are linked up by intervertebral ligaments of stout connective and 
elastic tissue, overlaid by muscles, which give a certain freedom 
between the successive vertebrae permitting of gi’eat flexibility in 
the column length. 

The column can be divided into five sections: — (1) cervical, 
(2) thoracic, (3) dorsal, (4) cloacal, (5) caudal. These five divi- 
sions are well defined in certain species, but become purely 
arbitrary in others. These variable characters can best be 
studied in the table of variations and text-figures to follow. But 
before going on to outline the variations in tabular form, it will 
be necessary here to give in a general way a description of the 
characters of typical ophidian vertebrae. AIL the vertebrae are 
dorsaily saddle-shaped. They present four surfaces: — dorsal, 
ventral, anterior, and posterior articular surfaces. 

Dorsal surface : — ^This shows the nem^al arches and neural 
spines, which conjointly form the roof of the neural canal giving 
lodgement to the spinal cord. They vary specifically in forma- 
tion, being for the greater part of the axial length, but more so 
in the posterior sector, fully-con vexed, semi-eonvexed, or inclined 
outwards and downwards as in the two sides of a triangle. The 
anterior part is much narrower and shaped somewhat differently, 
in that the arch is a single one, having superiorly a slight con- 
vexity with its peaked ends supported by two laterally concaved 
walls, which flank the sides of the neural canal. This arrange- 
ment forms an articular surface for the posterior neural arches 
of the vertebra, which overlap it in front. The neural arches in 
the vertebrae of the Krait exhibit a unique divergence. In this 
respect, this snake is the only exception in the Beolali series, 
because of the winged extensions — or alae — projected laterally and 
upwards from the base of the neural arches on either side. Cen- 
trally in the axia^ length of the dorsal surface, the arches are 
ridged by neural spines, or spinous processes, which are, thin 
squared plate-like extensions of bone uprising from the junction of 
the neural arches. These also vary specifically, being large, small, 
or rudimentary. The rudimentary variety shows the neural spines 
reduced to an indefinite ridge ending posteriorly in a small 
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tubercle or eminence. In the cerTieal vertebrae the spines 
are hnger-shaped processes rising abruptly from tlie anterior 
neural arches and terminating in a peak above the posterior 
arches. 

Vvntval siufacc : — This is formed by the centrum or body of 
the vertebra, which represents the notoc'hord of the embryo no\^' 
segmented and ossihed and serving with the haemal arches joined 
to it above on either side as the door of the neural canal. The 
centrum proper is seen ventrally lying, as if v edged in between 
the ossifications surrounding it, evidenced by this surface being 
grooved and ridged in the long axis. The centra of the vertebrae 
are procoelous, that is, the centrum is cylindrical with the anterior 
extremity showing a cupped depression or acetabulum and the 
posterior end a rounded head or protuberance. The acetabulum 
receives the articular epiphyseal head of the vertebra in front, 
whilst its own head articulates w’ith the cupped depression oi the 
vertebra behind. From below the epiphyseal head projected 
dowmw’ards and backwards is a process — the hypapophysis — wliich 
is present in the cervical and thoracic vertebrae of all snakes in 
Deolaii, with one exception, namely, Typhlopn b}aminiis. The 
specific modifications arising from the presence or absence of this 
process in ceidain situations of the vertebral column are so 
greatly important that they will receive special consideration later, 
and need not be detailed here. Laterally on either side of the 
cupped depression are the articular processes for the ribs; they 
consist of a small protuberance joined by a bony ridge to a small 
process pointing downwards, formed partly by the centrum and 
partly by the continuity- of the bone above it beaidng the trans- 
verse processes and pre-zygapophyses. The ribs override the 
convexity of the bony ridge, protuberance and small process 
referred to above. The articulation thus formed enables the ribs 
to execute a wide sweeping, laterally depressed movement from 
before backwards, similar to the action of oars, when used in 
propelling a boat. 

The anierior articular surface : — ^This shows the anterior face 
of the neural arch supported by two bony pillars joined below 
to the centrum, all of w’hieh enclose the neural cuual. Lateral 
to the bony pillars and just below' the peaked ends of tlie anterior 
neural arch are articular facets — the metapppliyses, articulating 
with the sister facets or post-zyg apophyses of file vertebra in 
front. The intervertebral notches for the ptissage of the S])inal 
nerve lie below the inetajioph'vses, being formed by (lie coiicaxity 
resulting in the union of the lateral pillars of the neural arcli witii 
the pre-zygapophyses. The latter facets are borne uj>ou the 
transverse processes and articulate with the opposing facets — the 
anapophyses of the vertebra in front. The transverse processes 
themselves are superiorly convex, inferioi-ly concave and laterally 
projected. At the junction of the transverse processes w'ith the 
pre-zygapophyses are the interbraterial foramens. The transverse 
process laminae below enclose the acetabulum of the centrum and 
also form the small process, which takes part in the articular 
surface for the ribs* 
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.The posterior articular surface : — This presents the faces of the 
neural spine joined to the two posterior neural arches. These 
again are connected by the two haemal arches to the centrum 
below^ which here, shows the protuberance or epiphyseal head 
previously mentioned. x\li of these surround the neural canal. 
On the inner aspect, below the neural and above the haemal 
arches at their internal junction, are the post-zygapophyses 
already described, as being in articulation with the metapophyses 
of the vertebra behind. At the lower extremity of the neural 
arches, at their external junction will the haemal arches and 
inferior to the post-zygapojDhyses, are the anapophyses, which as 
previously mentioned articulate with the pre-zygapophyses of the 
vertebra behind. The concavity of the haemal arches form the 
roof of the intervertebral notches, which as stated give exit to the 
spinal nerves. Below the epiphyseal head of the centrum and 
projected ventrally downwards and backwards is a single haemal 
process, the hypapophysis. This process is of definite importance 
and merits attention, because by the presence or absence of it 
in certain situations the various species become divisible into four 
distinct groups. • It should be noted that the hypapophyses of 
the vertebrae in the cloacal and caudal sections are not the single 
processes as evidenced in the cervical, thoracic and dorsal vertebrae. 
Instead they show the terminal end divided into two processes 
pointing downwards in a somewhat semicircular fashion and by 
the integumentary investments laterally and ventrally below it 
form a canal for the passage of the caudal artery and vein. 

Based upon these distinctions the first group of snakes includes 
species, which possess the single hypapophysis -in a markedly 
developed form and of nearly uniform length throughout the first 
three sections of the vertebral column. The second group shows 
the process well developed in the cervical and thoracic divisions 
and from thence feature a gradual diminution in its size up to the 
cloacal region. The third group presents the process in a well- 
developed and gradually decreasing form in the cervical and 
thoracic vertebrae alone and the total absence of it in the dorsal 
division. In the cloacal and caudal vertebrae of all the snakes 
in the above three groups, the process is present in the bifurcated 
form j>reviously mentioned. The fourth group are’ entirely devoid 
of the ^ process throughout the vertebral column. . This vertebral 
grouping is shown arranged in the table on p. 268 along with 
other variations noted in the vertebrae of the various species in 
the four family groups at Deolali. 

Dr. Boulenger (1898-96)^ remarks upon the presence of the 
hypapophysis and its modifications in the vertebrae of the Colu- 
brinae of Madagascar. He divides them into tw^o *series according 
to the differences shown in that process. He also mentions that 
the Hydrophidae show tlie neural spines and the hypapophyses 
in ’‘a very w^ell developed form throughout the vertebral column. 


^ ‘A Catalogue of Snakes in the British Museum’, by Dr. G-, A. Bouisager 
(1893-96), vol. i, pp. 170-1, Ibid., vol. iii, p. 265. , 
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Table III. — Vebtebeal Grouping based on Modifications in 
THE HypAPOPHYSIS OF THE VERTEBRAE IN DeOLALI SnAKES, 





H 5 rpapophyses 




Species 

o 

u 

0 

Large throughout 
and nearly uniform 

Large and de- 
creasing in size 

Large in cervical 
and thoracic, 
absent in dorsal 
vertebrae 

Absent through- 
out 

CO 

P 

■g- 

2 

P 

(U 

12; 

Other variations 

Typhlops bramintis 








(Baud.) 

Python wot arm 

IV 




Yes 

Nil 

Very short caudal sec- 
tion. Rudimentary 
pelvis. 

(Linn.) 

Eryx c 0 n i c u s 

Not investigated 



Short, thick caudal, 
vestigeal hind limbs 
Premaxilia dentiger- 
cfns. 

(Schn.) 

Nercdia piscator 

III 



Yes 


Rudi- 

men- 

tary 

Short, thick caudal 
section. Small and 
well-formed neural 
spines only on caudal 
vertebrae. 

(Schn.) 

Ehabdophifi siofa- 

I 

Yes 

... 

... 

... 

Large 

Tapering caudal. 

ius (Linn.) 
Polyodoniopkis sub- 

I 

Yes 

... 

... 

... 

Small 

Do. do. 

punciaius (Dnm. 
and Bibn) 
Macropisthodon 
p lumbicolor 

’ N 

ot in 

vestij 

a:ated 

... 

— 

Do. do. 

(Cantor) 

JLycodim mlicus 

I 

Yes 

... 

... 

... 

Large 

Medium caudal length. 


Ljnn.) 

f a! 5 mucorns 

III 

... 


Yes 

... 

Small 

Do. do. 


III 


... 

Yes 

... 

Large 

Tapering caudal . 


III 



Yes 

... 

Large 

Do, do. 

(Pand.) » 
Oligodm^ amensis 

III 

... 

... 

Yes 

... 

Large 

Do, do. 

(Sbaw) 

0, iisniolaius 

III 



Yes 


Small 

Medium caudal length. 

(Jerd.) 

Dipsadonwrpkus 

irigonatus 

III 



Yes 

... 

Small 

Do. do. 

fScbn.) 

Dry&pHs mycteri- 

III 

... 


Yes 

... 

Small 

Tapering caudal. 

xam {Lino.) ... 

III 

i 

I 


Yes 


Long 

and 

Small 

Very long and whip-like 
caudal section. Verte- 
brae are long and 
narrow. 

(ScM.) 

' jfr' ' / 

U 


Yes 

1 

■■■, i 

! 1 


Large 

Medium caudal length. 
Neural arches are "win- 
ged (Aiaa) . 
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Table III. — ^Vertebral G-rouping, etc. (Contd,), 




Hypapophyses 



Species 

Group 

Lrarge throughout 
and nearly uniform 

Large and de- 
creasing in size 

Large in cervical 
and thoracic, 
absent in dorsal 
vertebrae 

Absent through- 
out 

Neural spines 

Other variations 

JVaia naiat var 
c^ca (Merr.) 
Aaia tripudwis 
(Merr.) 

1 

n 


Yes 



Small 

Moderately Tapering 

Callophis trimncu- 
latus (Daud.) ... 

11 


Yes 



Nil 

caudal. 

Short caudal length. 

Vipera russelli 
(Shaw) 

I 

Yes 




Large 

Do. do. 

E chi s carinata 1 
(Schn.) ... I 

I 

Yes 



■»» 

Large 

Do. do. 


Spefeies extraneous to Deolali 


JDipsadomorphu % 
bed dome i (Wall) 

Ill 



Yes 


Small 

Long and whip like 

Poly odontop his 
collar is (Blgr.). 

11 

... 

Yes 

... 

... 

Small 

caudal. 

Tapering caudal. 


Dr. Sunder Lai Hora (August 1933)^ commenting on tiie evo* 
lution of the respiratory organs in fish says: — *In all the instances 
that so far have been studied, there is strong evidence that the 
evolution or the modification of the respiratory organs in fishes 
is purposive, and that it is the direct result of the habits of the 
organisms concerned.” The question arises, as to whether the 
vertebral grouping based on the modifications of the hypapophyses 
noted in the vertebrae of the Deolali species bears any relation 
to the liabits of the snakes involved. It is notable that the 
vertebral grouping, per se, actually places the majority of the 
snakes into a natural order consistent with the habits displayed. 
As this point is of some interest, it will be necessary here to 
digress in order to discuss these relations. 

Group 1, with Nerodia piscator as type, suggests a semi-aquatic 
mode of existence. The vipers, however, falling into this group 
furnish an obstacle, in that they are generally encountered in the 
open fields. The finding of the vipers on land though, does not 
necessarily preclude a semi-aquatic phase, wdiich may be occa- 
sionally resorted to by them, but not generally observed and 
known. Our knowledge of the habits of snakes is greatly deficient 


* ‘Bespiration in Fishes’, by Sunder Lai Hora, n.so., e.r.s.b., p.a.s.b., 
Joimi.f Bombay Nat. Hist, Soc.^ voL xxxvi, No. 3, p, 651 (16th August 1933p 
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and the life history.^of any one of them has as yet not been com- 
pletely ascertained. On a closer study of the snakes in the first 
grouj^, the striking fact emerges that all of them without exception 
have the costal scales strongly keeled. * Whether the keeling of 
the scales is purposive and a helpful feature in allowing of a 
semi-aquatic mode of life is difficult to say. Ncrodia inscator is 
definitely known to be semi-aquatic in its habits — in fact spend- 
ing more of its life in water than out of it. Excepting the vipers, 
the others in this group put in ' an appearance during the wet 
seasons and in the case of Macropisthodon plumhicolor, the writer 
lias found aquatic frogs Bana cyanopJiJictis (Schn.) in the ali- 
mentary canals of very young specimens, 7 to 9 in. long, all of 
which were at Deolali recovered near to streams perennially low- 
ing with water. That Rhabdophis stolattis aestivates during the 
dry w'eather and reappears with the monsoon is generally well 
known. Mr. Prater (April 1933)^ in referring to this species 
says: — * Bound Bombay these snakes disaj^pear from the country 
side during the dry months but are abundant in our fields as soon 
as the rains break.’ As regards the vipers, curiously enough all 
of them — 8 in number — were secured in the riverain tract 
adjacent to Barnes’ High 'School. Oh its south side in close 
proximity, the river Darna bounds the area. On the north side 
of the school is a tributary stream known as the ‘Wadi’. The 
school stands on the highlands of thei delta formed by these two 
rivers. The vipers w^ere all localised to this area. Mr. Flynn 
(Novejnber T082)2 secured tvp BusscU’s vipers fi’om a local snake 
charmer who assured him that he had caught them at a place a 
few miles from Malir Bailway Station (about 18 miles from 
Karachi) in- a vegetable garden not far from a pool of water. 
Again Mr. Bowland records the occurrence of the Bussell’s viper 
at Jherruck (Karachi District) on the Indus river (August 1933).® 
Dr. Corkill (February 1932)^* emphasises the fact that the four 
specimens of Echis carinafa in his survey came fi*om the Middle 
Euphrates and none from elsewffiere in Iraq. This area is subject 
to inundations. Turning to the evidence furnished by CoL Wall® 
in the distribution shown by him for these two vipers! wa find the 
Bussell’s viper much more common in the basins of the great 
rivers, like the Irawady and Indus and other riverain lands. 

Echis carinata is stated to extend through Bajputana (the parti- 
cular locality is not defined), the Punjab, Sind and Baluchistan. 
All of these are coursed tbrough by large rivers, excepting Baj- 
putana and Baluchistan, which ai*e less rivered and more sandy 


^ ‘The Social Fife of Snakes^ by S. H. Prater, m.l.c., c.m.z.s., Jotirn., 
Bombay Nat. Hist. Soc., vol. xxxvi, No. 2, p. 472 (April 1933). 

* ‘The Family of a Eussell’s Viper’, by A. A. L. Flynn, v.d., c.m.z.s., 
Journ., Bombay Nat, Hist. Soc., vol. xxxvi, No. 1, p. 271 (15th November 
1932). 

* ‘Occurrence of the Bussell’s Viper in Lower Sind’, by J. W. Bowland, 
Jounti., Bombay Nat. Hist. Soc., vol. xxxvi, No. 3, p. 758 (1.5th August 1933). 

^ ‘The Snakes of Iraq’, by N. L. Corkill, m.b., ch-e., f.z.s., Journ., Bombay 
Nat. Hist. SoG., vol. xxxv, No. 3, p. 570 (15th February 1932). 

* ‘The Poisonotis Terrestrial Snakes of our British Indian Dominions etc , 
etc.’,, Col. F. ,Walh i.m.s., k.h.s., c.m.z.s., pp, 58-4 and 59-61 (1928), 
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and dry. In Baluchistan the terrain is for the most part barren^ 
but it is undermined with subterranean w^ater galleries locahy 
known as ‘Ivraiz’. Col. Wall (1928)^ quotes Vidal’s figures for the 
Eatnagiri District (which has an annual average rainfall of 108 in.), 
where during 6 years Government rewards were paid on an average 
of 225,721 phoorsas (Echis carinata) per annum. When the 
reward W’as raised 115,921 were paid for in eight days from 
December 2nd to lOth, 1862. Although this snake has been 
declared to be a desert form, the location and immense numbers 
shown for it in Eatnagiri is certainly converse evidence. Eelatively 
few have been found in the dry sandy regions and there is an 
absence of detailed information as to the particular localities in 
the wide stretch of desert lands like Eajputana. It would appear 
therefore that the peculiar habitat and distribution of these tw^o 
vipers and possibly also other heavily keeled species of this family 
and the sub-family of pit vipers, are controlled and influenced 
by riverain tracts; that they tend more to hug the w'aterw'ays 
and extend on either side up the tributary streams, widening their 
distribution as they go. The point as to whether or not there is 
a semi-aquatic phase necessitated in their life history requires 
investigation. 

Group II, with the binocellate Cobra as the index point to 
purely terrestrial forms. This is shown by their habits. It is 
significant that all the Proteroglypha are included in this group. 

Group III, wuth Dryophis mycterizans, a typical tree snake, 
indicates a semi-arboreal series or class with some seansorial 
powders. Most of the snakes in this category exhibit a capacity 
for climbing. The author in search of evidence on this point tried 
out living specimens belonging to this group and verified that five 
of these species are fairly efficient climbers, namely, Dipsado'- 
morphus trigonatus, Coluber helena, Oligodon arnenBis^ 0. faeyiio- 
lafus, and Lycodon aidicus. The last of these gave the finest 
demonstration. They readily negotiate, though somewhat labori- 
ously the perpendicular branches. The ascent is made in spiral 
corkscrew fashion by alternate sectional body grips. The cervical 
and thoracic regions first gain a hold and by musculaf action the 
dependant parts of the body are drawn up. The caudal section 
then firmly secures a grasp, wdiile the cervical slowly relaxes and 
follows the head in its further ascent assisted by the thoracic 
division, until in this entwining movement the elastic limits of 
these parts are reached. The caudal part then releases its hold 
and is drawn up with the dorsal sectioti loosely encoiled. This^ 
latter region of the body appears to take no active part in the 
transaction. They can move easily and quickly over the broad 
leaves of the smaller branching tops of a monkey fig tree. All 
of these snakes are comparatively slender and light of body with. 
tapering tails. There are two exceptions in the long and uni- 
formly muscular species Pfyas 7nncos%is and the shorter but 
stoutly formed Eryx conicus. A half-growm specimen of the 


^ ‘The Poisonous Terrestml Snakes, etc. etc.’, by Cob F. 
(1928). 
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former, 4 ft. 11 in. in length, was found on the sloping branch 
of a monkey fig tree, 15 ft above the ground. There is no direct 
evidence to bear in the case of Eryx conicus, which is a constric- 
tor. The power of constriction though in itself should facilitate 
climbing, vhile the fact that such snakes ju'ey and feed on the 
squirrel suggests that they may be also partly arboreal. One of 
these snakes fell 30 ft. from the roof on to the verandah of a 
building and this at least is some evidence of its capacity for 
climbing. These two species, although anatomically correlative 
with and allied to group ITT, are nonetheless terrestrial in habits, 
because of other specialisations, such as the speed attainment of 
Ffyas mucosus and the constricting power and burrowing capacity 
of Eryx conicus. It is remarkable, that here again in these two 
species, there is featui*ed a slight keeling of the costal scales. 
Thus the morphological variations occurring as they do in several 
directions suggest adaptations fitting them to a variegated mode 
of life, mainly terrestrial, partly arboreal and i>erhaps semi-aquatic. 

In contrast with the aforementioned species, a Cobra 3 ft. 9 in. 
long was tested in oi*der to assess its powers for ascending heights 
both vertical and slanting. It apj^eared to be considerably inhibit- 
ed and did not show any prowess or sustained inclination for 
ascending even the sloping branch upon which it was placed. On 
the contrary it slid off and fell from a height of 10 ft. in its desire 
to regain ‘terra firma’. This inability on its part may have been 
caused by fright. Mention has been made of the finding of a 
pipistrel in the stomach of one of these snakes, which points to 
apparent if not real evidence of a climbing capacity. The species 
in this group, however, are mainly terrestrial in their habits. 

In group IV, there is but one species belonging to the family 
Typhlopidae, namely, T. hraminus. This worm-like snake is 
typically burrowing. Observations, as regards Eryx conicus and 
Oligodon taeniolatns, showed evidence of a like habit. When kept 
in captivity in boxes well filled with sand and earth, both these 
snakes remained during daylight at a depth of 4 in. or more in 
the case of the former and 2 in. in the latter. A gardener in 
raking up the gravel on a garden walk, brought to light a small 
Oligodon taeniolahis. The snake hurriedly burrowed into the sand 
again and insistently repeated the act on the several occasions 
when it was disinterred. In the ease of the other species main- 
tained alive in sanded boxes, namely, (1) Dipsadomorplius frigo- 
natus, (2) Oligodon arnensis, (3) Lycodon auUcus, (4) Macropis- 
thodon plumbicoIoi\ (5) Naia naia, (C) (Udiihcr helcna, (7) Nvroilia 
piscafor, there was no evidence of burrowing habits, Eathei* on 
the other hand (2), (3) and (6) experienced no difficulty in clinging 
to the narrow divisions in the angles formed by the top and side 
panels of the box and remained in that position all day, descend- 
ing to the floor only at night. Number (7) rested during the day 
immersed in the water receptacle, sometimes with its snout just 
above the water level. The others when diurnally inactive coiled 
themselves on the sand itself. 

It should be mentioned that in Group I, Macropistliodon phun- 
iicolor displayed evidence of some scansorial powers and surpris- 
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ingly enough, wh^n hanging by its tail from a metal ring at 
the end of a long metal rod, it was able to draw itself up by a 
reversed muscular action directing the body backwards. It would 
appear then that the vertebral variations and the differences in 
the scaled exoskeieton suggest evolutionary gradations adapting 
the snakes in various ways to the selected mode of life. The 
references^ studied on the subject of variations in the vertebrates, 
indicate that the modifications may be in the nature of progressive 
and retrogi*essive mutations brought about possibly by envfion- 
mental factors, as a sequence of natural selection in their evolu- 
tion from some pre-existing marine type. The standard develop- 
ment attained would be represented by the characters presented 
in the typical species, which occupy the key positions in each 
group. 


Variations in the Vertebrae and Eibs of the Beolali Species. 

The vertebrae commencing with the cervical series are small 
in size. The numbers vary in the different species and range 
from 3 to 8. They are recognised by the neural spines presenting 
finger-like processes and the hypapophyses being well developed. 
The thoracic vertebrae, in contrast, show the neural spines as 
squared plate-like extensions. 

The Atlas or 1st cervical vertebra, as will be noted in the 
text-figures, shows minor individual diSerences in the formation 
dependant upon the kind of snake. The articular principle is the 
same in all and is in no way involved. The Atlas is unique in 
character and consists of a narrow bony ring, broader superiorly, 
and interiorly constricted. Tlie dorsal surface is comparatively 
narrow and the neural spine is rudimentary. The ventral surface 
has an abbreviated hypapophysis. 

The anterior articular face has two apertures separated by a 
cartilaginous septum. The superior or neural canal is roofed over 
by the neural arches for the passage of the spinal cord. The 
inferior aperture receives in articulation the single condyle on the 
occipital bone of the skull. It is bounded on either side by the 
haemal ai'ches and these along with the superior surface of the 
hypapophysis form three articular depressions, which fit corre- 
sponding eminences and the condyle of the occipital bone. 

The posterior articular face presents similar features, as out- 
lined above and articulates with the axis. Projected laterally and 


^ ‘The Origin of Species’, by means of natural selection, by Charles Darwin, 
M.A. (1917 reprint of first edition published in 1859-60). 

‘Manual of Zoology’, by H. A. Nicholson, m.d., d.sc., rh.i>.{Gott.), p.l.s,, 
F.G.S., 7th edition, p. 48 (1887). 

‘General Biology’, by J. F. Abbott, Professor of Zoology in Washington 
University, pp, 199-241 (1914). 

‘Zoology’, by E. W. MacBride, F.B.s., pp. 73-81 (1918). 

‘The Evolution of Living Organisms’, by E, S. Goodrich. F.R.S., pp. 27-69 
( 1918 ). 
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posteriorlv from either side of the junction of the neural with the 
haemal arelies are processes in the nature of ceivieal ribs. Above 
these at the termination of the neural arches are roughened 
surfaces, ^In'cli represent llie p()st-zyi‘apo]diysos. 

The axis tr ;2nd cervical verlebra is in all snake's 1 nini. larger 
than the 1st cervical, except in the case of Diijopliis inijctcyi^^cnis, 
in which it is half a jnillimetre larger; this vertebra is also sul)ject 
to slight individual differences dependant u])oii the length, the 
size, and kind. The dcu’sal and ventral surfaces show more accen- 
tuated neural sihnes, arches and liypapophyses. There are two 
of the latter processes on the ventral surface — tlie broader pro- 
jected dow'nwards from the anterior end has been designated in 
the text -figures as the haemal process in order to distinguish it 
from the posterior process or hypapophysis proper. 

The anterior articular face articulating wdtli the Atlas, shows 
the neural arches covering the neural canal joined to the Odontoid 
process, which projects forward as a prominent bemy extension 
fitting into the lower aperture on the posterior articular fac*o of 
the Atlas. Below the Odontoid is the haemal process already 
mentioned. 

The posterior articular surface shows the neural spines some- 
what extended to a peak and the neural nrclies joined to tlie 
centrum, which here features a pn/tiiberance av epiphyseal head. 
Below this is the hypapopliysis. Erom the junction of the neural 
arches wuth the haemal arches spring the cervical ribs which are 
much larger than those noted in the Atlas. 

The successive cervical vertebrae increase in size, each being 
one millimetre larger than the preceding one and in Dryophis 
mycterizans half a millimetre larger. Except for the hnger-like 
neural spines in some snakes they show the same features as have 
already been described for a typical vertebra. 

The thoracic vertebrae in sequence gradually increase in size — 
length, width and depth — and are similar in cliaracter to u typical 
vertebra, numbering from 33 to 36. The largest dimensions are 
attained about the middle of the vertebral column in the anterior 
dorsal series. Ei-om thence there is a corresponding diminution 
up to the tip of the caudal section. The dorsal vertebrae vary in 
number and may be from 80 to 130 or more dependant upon 
the length of the snake. 

The eloacal and caudal vertebrae sliow' the same features as 
described in a general way for a vertebra in any of the other 
sections of the vertebral column, but they are differentiated from 
them by the presence of sht'rt processes in the nature of false 
ribs. The vertebrae in the cloaca! section also vary in number, 
sometimes being four in some and three in others, irrespec- 
tive of the sex. So also in the caudal division, the num- 
bers of the vertebrae vary and depend upon the species and 
caudal length and may be in the count fi‘om 23 to 140 
vertebrae. The last three caudal segments are verv minuto 
and inseparably fused. 

A striking variation noted is that relating io the total number 
of vertebrae in the body length. This is not a constant figure 
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Cervical, a?lioracic and Dorsal Vertebrae of D. iiiycterizans (Linri.). 

F*or eacplanution of lettering see end of article. 
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and differs in the count even in the same species. A similar 
meristic variation is encountered in the numbers of the ventral 
plates on the belly. The ventral shields and the vertebrae are 
numerically closely correlated. The ventral shields correspond 
exactly with the number of vertebrae provided with free and true 
ribs. A pair of these articulate with each vertebra in the cervical, 
thoracic, and dorsal divisions, excepting the first and second 
cervical, which are devoid of them, but as j)reviously stated show 
short rudimentary projections in the nature of cervical ribs fused 
with the body of the vertebra. The true ribs terminate at the 
junction of the last dorsal vertebra wdth the first cloacal. The 
cloacal and caudal vertebrae on the other hand, although, having 
no free articulating ribs attached, show in the cloacal series a 
pair of short rigid processes inseparably fused on either side with 
the vertebral bodies and in the caudal section one shorter rigid 
process on either side similarly ankylosed to the bodies of the 
vertebrae. These short rib-like extensions diminish in length pro- 
portionately wdth the decrease in size of the vertebrae from the 
region of the vent backw’ards and disappear in the last three fused 
caudal segments in wdiich they are reduced and represented by 
tubercles. All of these pseudo ribs are shaped like the true ribs 
with the convexity on the dorsal aspect, except in the case of 
the second and low^er placed processes of the cloacal group, which 
are convex on- the ventral surface and curve outw’’ards and , up- 
wards toward the superiorly positioned process. They, in conti- 
nuity with the true articular ribs round, and mould the . body in 
these regions. There is no' sternum in snakes. The distal ends 
of the ribs are free. The -terminal points are'] cartilaginous, some- 
what bulbous in some and pointed in others and .attached by 
muscular, connective and elastic tissue to the abdominal _ scutae. 
They thicken in the length from without inw^ards toward the 
proximal or vertebral termination. The dorsal convexity of the 
rib is ridged and the ventral concavity is rounded. It is slightly 
flattened in the dorso-ventral diameter and broadens out at the 
vertebral end, wdiere it consists of a transversely placed rod of 
bone, wdiich presents three articular portions: (1) capitulum or 
head of the rib, (2) tubercle of the rib, with a slight depression 
anterior to it, and (3) small process for the attachment of liga- 
ments, The whole of this articular surface is adapted to fit cor- 
responding formations previously described as in the vertebra and 
completing the suspensorium or articular arrangements for the 
ribs. The lengths of the ribs vary in snakes. They are of uniform 
length throughout in some species, others show the shorter 
lengths attached to the cervical and thoracic, gradually increasing 
and being longest in the midbody, and then decreasing propor- 
tionately tow^ai’d the vent. Again as in the Cobra, the longest 
ribs are those in the cervical and part of the thoracic regions 
corresponding to the position of the hood, wdiich in fact is caused 
and produced by muscular action extending the ribs and expand- 
ing the neck parts of the exoskeleton. The co-operation of the 
muscles, ribs and the ventral plates secures mobility and loco- 
motion. 
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The Anatomical Eelations op the Vbbtebkal Column with 
THE Underlying Organs and Viscera. 

The underlying organs and viscera help in an arbitrary way 
in distinguishing the various sections of the vertebral column, 
because by their approximate relative positions the vertebral 
divisions become designated. In this respect, these relations are 
of some value in those species falling into the vertebral groups I, 
II £md IV, in which the peculiarities of the vertebral hyjpapo- 
physes, as previously outlined present difficulties in separately 
defining them. In mentioning these relations, advantage will be 
taken of the opportunity here offered to briefly describe the viscera 
and organs. 

The relations in the case of the cervical and thoracic vertebrae, 
which for convenience will be considered together, are the ali- 
mentary canal, trachea, tongue and heart in the majority of snakes, 
but in some the anterior parts of the lungs and liver also become 
involved. The first twn vertebral divisions roughly extend over 
one-third of the body length. The dorsal section, dependant upon 
the species and in particular the caudal length, is generally the 
greatest in extent. Under these varying conditions the situation 
of the organs and viscera differs in the various snakes. 

The stomach consists of a long, distensible, funicular membrane 
in correspondence with the elongated form of the snake. There is 
no distinction as between the .oesophageal tube and gastric enve- 
lope, or stomach proper, as seen in the higher vertebrates. It 
lies above the trachea and tongue and anteriorly communicates 
with the mouth. Posteriorly it unites with the intestines by a 
pyloric thickening. 

The trachea is long and tubular and composed of cartilaginous 
loops, which are ventrally un-united and held together by a fibro- 
elastic inveatfla^nt- Around this again is a membranous covering. 
Anteriorly the laryixgeal opening lies in the mouth above the 
tongue. The hissmg snakes use this during the respiratory act 
by ‘aDnstriottog ajperture in order to produce the characteristic 
sound. Posteriorly it terminates in a blunted open end directly 
into the ' canal of the right lung. There are no bronchial tubes 
and no ramifications of them into the lung substance. The 
posterior section of the trachea, close to the terminal lung end, is 
in relation with the heart. 

The tongue lies below the trachea and is attached to it for 
approximately half its length. It is bifid and contractile and con- 
sists of two cylindrical lobes of muscular tissue sheathed in a 
connective tissue investment to wffiich on either side and bound 
by similar integument in close apposition are attached the two 
filamentous hyoid bones. These are of bristle-like thickness in 
the smaller snakes. They exhibit both rigidity and resilience, and 
measure from 3 to 4 in. in length, dependant upon the kind and 
length of tfee ’snake. The terminal points of these bones are 
emlteddod in the by . a fibro-cartilaginous union, direct with 

the of the epiderm forming the fioor of the 

lower between the two mandibles. The position of this 
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attachment varies in the different species. It is placed somewhat 
forward in the mouth in those that hiss like the cobra, krait, 
and most vipers, and lower down in others at a point correspond- 
ing with the base of the skull. The tracheal aperture coincides 
with these fixation points and is situated superiorly above them 
and closely and firmly bound with the investment sheathing the 
tongue and the hyoid bones. The posterior attachment of the 
tongue and also that of the h^^oid bones to the trachea for two- 
thirds of their lengths is of a loose and free nature, being but 
thinly covered by fascia lata. The hyoid bones at this extremity 
meet behind and enclose the tongue, which is attenuated and 
firmly welded to them by the investments. The muscular action 
of the tongue causes the protrusions and at the same time draws 
up and arches the hyoid bones, wdiich limit the extent of its 
protractility. Retraction of the tongue is effected by muscular 
relaxation and by the return of the hyoid bones to their former 
rigidity, by w’hich action the tongue is pulled back into its posi- 
tion in the mouth. Apart from the action of the hyoid bones, 
the tongue itself has in part an elastic recoil. This mechanism 
enables the snake to use the tongue in the peculiar manner so 
often seen. 

The heart lies a little above the junction of the trachea with 
the lungs and is partly supported by them and enveloped in the 
pericardial serous membrane. It is three-chambered, consisting 
of right and left auricles, completely divided by a septinn, and 
behind these the connecting ventricle. This is partly sectioned, 
but actually consists of only one chamber. Communicating with 
the heart cavities are the main blood vessels. These are the right 
and left aortic arches, the pulmonary artery and vein, and the 
vena cava inferior. Anterior to the heart and supported partly 
by its investments Hes the thyroid gland. The position of the 
heart varies in the species. In some it is situated below the 
tracheal union with the lungs and it is then partly supported by 
the lungs. 

The lungs are unsymmetrical lobes. The right lung is elong- 
ated and tubular. The left lung is rudimentary in character and 
in the majority of snakes is missing. The right lung is w^eii 
developed and ends posteriorly in a membranous recess or air 
chamber. This is a marked feature in Nerodia piscator, in wliich 
it is a sausage-shaped capacious cavity. The lungs are largely 
reticulated capillaries, between which are air spaces. They are 
positioned dorsally above and related with the heart, stomach, and 
the anterior parts of the liver. Normal respiration in the snake 
is timed at 3 per 65 seconds. 

The liver consists of two long, cylindrical lobes, the larger 
and longer lobe lying to the right side and coimected by a long 
hepatic duct to the gall bladder which in most snakes is detached 
at some varying length behind and aw^ay from the right lobe, at 
a point corresponding roughly to the middle of the body. The 
anterior end of the liver is connected to the heart by blood vessels. 
The posterior terminal point of the right lobe ends a little below 
the junction of the stomach with the small intestines, both cl 
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which lie laterall^^ on the left. The thoracic vertebrae here termi- 
nate at a point midway in the liver length. 

The dorsal vertebral division is in relation with the posterior 
half of the liver, the gall bladder and its duct, the lower end 
of the air reservoir, the terminal end of the stomach, the 
small and large intestines, the urino-genital appendages and 
organs. 

The small intestine hes to the left side of the body and is 
transversely folded and covered by its mesenteric investments* 
Here also in the larger species is a protective padding of fat lobules 
lining the ventral aspect. The small and large intestines are con- 
nected by an ileo-caecal union where also lies the pancreas. 
Lateral to the large intestines on either side are placed the female 
ovaries and oviducts and the male vasa deferentia, w^hich are 
long and open by separate apertures into the cloaca. The left 
ovary and oviduct appear rudimentary. Dorsally above the 
genitals lie the urinary appendages terminating in the papillae 
urinary situated in the common cloacal aperture. There is no 
urinary bladder in the snake. The terminations of the large in- 
testine and the urino-genital appendages are in relation with the 
cloacal vertebrae. 

The caudal vertebral section: — Here there are only muscles 
and no organs. On the ventral surface posterior to and imme- 
diately behind the vent on either side are two small pores 
connected b}’" very short ducts to two glands, which secrete a 
liquid substance. This fluid varies both in colour and consistency 
in the. different species, being creamy white, serous yellow, or 
dark .and viscid. The physiological significance and function of 
these glands are obscure- It is believed to be hedonic. These 
glands .are. .termed scent glands by Hr. Prater (1933),^ who from 
the existing evidence as to the association of the sexes and the 
widespread belief that the mate can trail out its dead companion 
to wherever the latter may have been taken, advances the theory 
subject to certain reservations, that by the scent given off from 

glandular secretions, the sexes may be able to trace and find 
each ^ber. This is believed to be the function of the two pairs 
of glands, one pair located in the throat and the second in the 
region of the vent, in crocodiles* Lizards too have femoral pores 
exuding a fluid said to serve some such purpose. In the case of 
the snakes however, as Mr. Prater observes, ‘It is true in many 
species of snakes these glands have been found to be active in 
ail stages of grow’th even in hatchlings which are not sexually 
mature, and as such it is argued that the glands are not directly 
connected with the sexual functions of the snake.’ The same 
also appear in the crocodile and instances are quoted of 
baby' crocodiles and alligators everting the glands inside out like 
ihC nf a glove when held by force. The glands are stated 


of by R H. Prater, H.t/.c*, c^M.z.e., j.r., 
sSEXvi, l<ro. 469 (16& April 1933).. 
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to be active during the breeding season and can be stirred to 
function under stress of fear and excitement. It is regretted that 
no proper record was maintained on this aspect in the survey at 
Deolali, The impressions gained however were that from young, 
half -grown, and some adult specimens no gland juice could be 
expressed. The adults and especially the gravid females certainly 
produced a heavy secretion with a faint peculiar smell which 
became oppressive when decomposed. In the instance of an adult 
male killed by sun rays, it was found that the genital organs had 
l^rolapsed, as they were protruding from the vent a little before 
death actually occurred. The glands were also exuding their 
juice. Cover slip and film ijreparations both fi’om the organ and 
gland were separately made and microscopically examined. That 
from the genital organ showed dead spermatozoa and cellular 
matter while the gland duid was composed of cellular debris 
alone. This male was a MacroplstJiodon plumb icolor. The secre- 
tion from the glands of the gravid females showed in addition 
to the cellular content numerous fat globules. The other males 
in this survey showed dead spermatozoa in the expressed seminal 
secretions. It is presumed that the zoosperms were dead because 
of the absence of motility, which one would expect in post-mortem 
specimens investigated some time after death. But in the drst 
case quoted, the expectation was to dnd motile sperms, because 
the secretion was taken and examined at a time when the snake 
was in a coma and still breathing fitfully. The heart was also 
faintly audible on auscultation. Under the circumstances the 
death of the spermatozoa which were all possessed of very long 
fiagellae can only be attributed to the hyperpyrexia. It is hoped 
at some future time to further explore the point connected with 
the viability of the zoosperms. 

It may be that the function of the gland juice is intended as 
Mr. Prater suggests to guide the sexes together duiing the, as yet 
unknown, periods of the breeding seasons. In the association of 
the sexes, also, the glands are possibly stimulated under the 
influence of the autonomic nervous ganglia, or the homologue of the 
*nervi erigentes’, which must exist most probably in the cloacal 
region, whereby the glands of the sexes secrete fluids, the ad- 
mixture of which at insemination form a medium suitable and 
necessary for the viability of the spermatozoa until they are able 
to reach the oviduct. 


The Skull. 

In the snake the skeleton of the head is well ossified and 
made up of the cranium proper or brain case, w^hich occupies the 
posterior part of the skull behind the orbital apertures, and the 
several bones forming the anterior half of the skull inclusive of 
the olfactory capsiales. 

The cranial bones are the basi-occipital, ex-occipital, and the 
supra-occipital. The basi-occipital serves as the floor of the 
posterior section of the cranial oaVity and ventrally limits ^ ilae 
6 
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foramen magnum, where are featured the single condyle and the 
two small eminences articulating with the Atlas. 

■ The ex-occipital superiorly forms the roof of the posterior 
section of the brain chamber and is in some species ridged by a 
crest of bone, the supra-occipital, at the junction with the 
parietals. 

The parietal bones fonu 2 >^*actically the entire roof <jf the ence- 
phalon. In tile young immature skulls, centrally dividing the 
bones can be seen the sagittal suture, which becomes obliterated 
or nearly so in the older skulls. The bones end posteriorly in a 
terminal point at the union with the supra-occipital. 

The sphenoidal bones are the basi-sphenoid, the ali-sphenoids. 
the' pre-sphenoids and the orbito-sphenoids. The busi-sphenoid is 
a median plate of bone inferiorly supporting the brain. In the 
vipers there is a process in-ojected downwards fi*om it and 
j)Osteriorly curved and resembling in shape and foiination the 
hypapophyses of the veidjebrae. It serves for the attachment of 
the longus colli muscle. The ali-sphenoids are wiiig-like bones 
fused with the basi-sphenoids. Tliey lielj) in forming tlie floor 
of the cranial cavity and are loosely related with the ecto-])terygoids 
and palatine bones. The sphenoid is a foru’ard extension of the 
basi-sphenoid. 

The pre-sphenoids are laterally c^ompi'essed with the basi- 
sjAenoids and in them the optic foramen in an aperture through 
which the optic nerve connects the eye with the brain. Attached 
to the pre-sphenoids are the lamellar orbito-sphenoids surrounding 
partially the optic foramen and forming a wall separating the 
cranium from the orbital aperture. These bones are continued 
forw’ard .as the vertical inner w’alls of the orbit. 

The squamosal bones are two separate, flat and long bones 
w^hich vary in shape and length in the species possessed of it. 
They are placed above the periotic region in articulation with the 
mastoid surface and in relation with the occipital and parietal 
bones. At .the' posterior portion of the free ends of the squamosals, 
the au^^ate . or tympanic hones articulate, 

ffee ' periotic comprise the auditory, mastoid and temporal 
regions of Jhe' cranium. They consist of the pro-otic, epiotic an(l 
opisthotie.'*' In the adult skull they are fused to form an irregular 
mass.' Laterally below the squamosal bones the face of the 
periotic is ridged and perforated by apertures. These are tlie 
fenestra rotunda, fenestra ovalis and the foramen for the 5t1i 
nerve. The fenestra ovalis takes part in the auditoiy apparatus 
by the attachment of the Columella. Auris to a stapes or stirrup- 
lie plate on its posterior lip. The Columella Auris is a thin 
jpod of bone, which represents the ossicles of hearing and 
spatulate' ends, by . fibrous unions, connects up the periotic 
With^^he- quadrate or tympanic. The hearing apparatus of the 
^ ^ structurally rudimentary and defective. The 

ossicles are imrely vestigeal in character and there' is no mem- 
tympanum propter and* no external auditory meatus, 
am the peculiar ' ana tomicar dispositions of the 
the digastric; the temporalis anterior, middle, 
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PLATE IV. 



Skull of Ptyas mucosus (ventro-lateral view). 

For explanation of lettering see md of article. 
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and posterior; the cervico-squamosal ; the cervico-angularis, and 
the sub-occipito-angularis, which are well developed especially in 
the vipers; as well as large poison glands, overlaid upon the periotic 
surface and around the Columella Auris. The latter must be con- 
siderably inhibited in the reception of sound waves and under the 
circumstances audition in the snake cannot be very helpful. 
This is borne out by the very behaviour of snakes. The 
vipei’S certainly act as if they were deat; and the majority 
of tliem exhibit more a dependancy upon the acuity of 
vision and pi'obably the sense of smell to guide them rather 
than hearing. 

The bones entering into the formation of the anterior half of 
the skull are the f rentals, post- and prae-f rentals, nasals, inter- 
maxillary or praemaxilla, ethmo-turbinals and the vomers. The 
separate bones in articular relation with some of the foregoing 
are the maxillaries, palatines, ecto-ptery golds and pterygoids. 
These are bound by cartilaginous septa, muscles and ligaments 
and kept in position. 

The frontals in young specimens are divided mid-dorsaliy by 
sutures, which are absent or represented by denser lines of 
ossifications in the older skulls. They are thin plates of 
bones placed centrally between the orbital apertures, where 
superiorly above the pre-sphenoids they also partly roof it. 
From the anterior portion a slender plate of bone is projected 
vertically downwards partitioning the olfactory passages in 
the ethmoidal region. 

Tlie post-frontals lie in the posterior corner of the oi*bit and 
furnish the siygomatic process, which circularly bounds the posterior 
part of it. 

The prae-froritals form the anterior orbital arch and superiorly 
are suturally united with the frontals and separated from the 
nasals by a depression which is bridged over by cartilaginous 
connections. 

The nasals are thin bony plates suturally -divided in the axial 
length and lying in front of the frontals, to which they are pos- 
teriorly united by peaked terminals. Medially they broaden out 
and anteriorly end in a point. They vary in shape in 
different species. They cover the muxillo-turbinals and naso- 
turbinals and anteriorly help to form the nasal apertures of 
the exoskeleton. 

The intermaxillary or praemaxilla is suturally united with the 
nasals and is projected forward and downw’ards, convexed dor- 
sally and anteriorly and terminating in tw^o lateral processes, 
which are folded inw^ards to align with the ends of the maxillary 
bones nearly touching them. In Python mohiru$ this bone is 
dentigerous. 

The turbinal bones lie beneath the nasals and mainly form the 
olfactory capsules consisting of the maxillo-turbinals and the naso- 
turbinais which bound the nasal cavities.. 

The vomers are rounded bony plates fused with the 
bones on their ventral aspects. They occupy the anterior sect^bii 
in the roof of the mouth just behind the intermaxillary. 
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The maxillary bones are the most important in the skull of 
the snake. The variations in their size, length, and formation, 
and particularly the dental features, as has been stated, help in 
the differentiations between the families Colubridae and Viperidae, 
To these bones are ankylosed the poison fangs, which play so ^ 
significant a part in distinguishing the Thanatophidia.^ The 
variations in the maxillary bones and the dentition will bo 
better appreciated bj a reference to the text-figures of the 
species dealt with. It w^as emphasised^ earlier in this paper 
that in the Colubridae the maxillary is long, thin and hori- 
zontally positioned, whereas in the Vipers it is thick, short 

and obliquely set. 

The maxillaries are placed laterally on either side of the upper 
jaw. They are in relation anteriorly with the praemaxilla and on 
their inner aspects with the palatines and pterygoids, to both of 
which they are joined by cartilaginous connections. Posteriorly 
they directly articulate with the ecto-pterygoids or transpalatine 
bones. It is by means of these latter bones that the maxillaries 
can be depressed and protracted forward by muscular action, and 
thus erect the fangs to^ assist in the act of biting and also in 
holding and swalloving a bolus of food. The formation is 
angular througliout its length, in the aglypha and opistho- 

glypha. A dorso-ventral section would appear as in the following 

diagram. 


IrnnYer 



Superiorly the bones articulate with the inferior border of the 
prae-frontals and in the ventral surface of the bone are embedded 
the grooved fangs of the poisonous species and the non-perforated 
teeth of the aglyphous types. 

The ecto-pterygoids function chiefly in the act of biting and 
swallowing. They are long, med,ium or short in length according 
to the kind of snake. In most of them the anterior part is flat 
and broadly spatulate. Dorsally it is slightly convex and angular 
and placed in articulation over the posterior end of the maxilla. 
Posteriorly it thins out and termmates in a point, where it is in 
direct articulation ’with the pterygoid. This arrangement con- 
forms to the principle in Dynamics, whereby muscular action as 
the ‘Power’ equivalent exerted along its dorsal surface depresses 
the anterior end lying on the maxilla, which represents the 
‘Weight* to be lifted, while the ‘Pulorum’ is the articular 
point resting upon the pterygoid. In the Vipers the ante- 
rior portion of the bone fs broadened out into a winged 
exp^^ion at almost a right angle with the obliquely 

set maxina. ^ ^ v 



THE SNAKES OF DEOLALI 


283 


The palatines are two vertically fixed plates ^fiaced in the roof 
of the mouth on either side of the vomers and between the 
maxillaries. The palatines themselves are divided by the central 
cavity forming the nasal and orbital apertures opening into the 
mouth and roofed over by the sphenoid. They are in relation 
with the maxillary bones in front and posteriorly are joined 

with the j^terygoids near to or a little below" the nasal aper- 
tures in the mouth. On the ventral aspect are ankylosed some 

solid teeth, varying in number, from 3 to 9, in the different 

snakes. 

The pterygoids are tw"o vertically set bony plates, anteriorly 
narrow and running almost j)SLrallel with each other on either 
side below" the sphenoid to w"hich they lare ventrally related. 
They broaden out from near the articulation of the ecto-pterygoid 
and extend backwards past the base of the skull curving laterally 
outwards, backwards, and dowmw-ards, terminating in a point, 
which in many species touches the articular end of the mandible. 
The posterior parts of the bone are grooved either ventrally or 
laterally. To the ventral and inner ledge are attached numerous 
non-perf orated teeth. , ^ 

The ethmoidal region lies below- the frontals in front of the 
cranial cavity. Posteriorly the cribriform plate partitions the 
brain chamber and through its perforations' pass the olfactory 
nerves to the brain. Fused w-ith the cribriform plate are laminae 
which form the nasal cavity. 

The lower jaws are the mandibles on either side. They consist 
of two parts generally, but in the Typhlopidae and some of the 
other related families, of three j^arts, namely, a dentary portion, 
a ramus or articular part, and a coronoid. These several parts 
are suturally united. A symphysis attachment j unites them in 
front and allow-s of a certain elasticity by which snakes are able 
when swallow’ing to operate either side independently. As in 
most bones of the snake, here too, there are variations in’ the 
formation. The most divergent type is that seen in Polyodonfophis 
collaris, in wdiich tlic deuiary is sharply angulated inw-ards. The 
dentition in this snake in all its toothed jaw- bones, upper and 
lower, is clnu’acteristically specific, in tliat the teeth are peg- 
topped and quite unlike any of the other species in Deolali, in 
which the teeth show fine points. In Ty phi ops brawinus^ the 
dentary is unprovided with teeth, while in other species there is 
set on its superior aspect a varying number of non-perforated 
teeth. 

The' moveable quadrate bones articulating superiorly with the 
squafnosals of the. skull and inferiorly wdth the lower jaw bones, 
complete the mandibular arch which is thus formed posteriorlyv 
Above, the quadrate is generally broadly spatulate, arid laid 
on the posterior section of the squamosal. It ends below 
in a protuberance fitting into- a notch on the articular 
end, or the ramus of the mandible. This arrangement allows of 
a great lateral distension of the jaws and permits of a forward 
and baokw-ard extension of the mandibles to a remarkable: 
degree. - , 
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Table IV, — Comparative Measurements op the Skull and 


Vertebral Columns of the Species in Centimetres. 
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26*5 

31*2 

do. 

4 1-6 

0*4 

0*4 

0*8 

45*0 

46*6 

53*7 

Male 


5 1-8 

0-5 

0*5 

0*8 

48*4 

SO’2 

58*7 

Female 


6 J-8 

0-5 

0*5 

08 

56*5 

58*3 


do. 


7 1-8 

0-5 

1 0*5 

0*8 

56*8 

58*6 

60*5 

do. 


81 1-9 

0*5 

0*5 

0*9 

62*1 

64*0 

69*0 

do. 


9[ 2-0 

0*5 

05 

TO 

64*5 

66*5 

69*0 

do. 


lOj 2-2 

0*6 

0*5 

T1 

66*1 

68*3 

7T5 

do. 

Lycodm mdicus 

1 0'8 

0*2 

0*1 

0*5 

14*2 

]S-0 

20*0 

do. 

(Unn,) 

2 0-9 

0*2 

0*1 

0*6 

19*6 

20-S 

26-0 

do. 

3 1-0 

0*2 

0*2 

0*6 

27*3 

28-3 

34*0 

do. 


4 1*5 

0*4 

0*3 

0*8 

50*0 

Sl-S 

55*0 

do. 


s -i-s 

0*4 

0*3 

0*8 

47*3 

48-8 

57*5 

1 do. 

1 ^ 

, 8^ 

0*5 

0*3 

0*8 

5T2 

S2-8 

63*0 

do. 


7 lr6 

0*5 

0*3 

0*8 

49*5 

51-1 

65*0 

do. 


j.8' 1*8 

i 1 0*5 

0*4 

0*9 

60*0 

61-8 

73*5 

do. 
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Table IV. — Compabative Measubbments of the Skull, etc. (Contd.). 




ENDOSKELETON 

Column 

Total length of skull and 
column 

Exo- 

Skele- 

ton 

1 

Sex 

Skull 

No. of Specimens. 

From tip of 
intermaxillary to 
occipital base 

From tip of 
intermaxillary to 
inner aspect of 
anterior orbital arch 

4-» 

From orbital aspect 
of postfrontal zygoma 
to occipital base 

From Atlas to 
tip of tail 

Diameter of or 
in the long ax 

Length of 
Exoskeleton 
coihplete 

Ptyas mucosus 

1 

3-4 

1*1 

09 

' 1*4 

212*0 

215-4 

J22S-0 

Female 

(Linn.) 

2 

3-2 

1*0 

0*8 

1*4 

17S-S 

178*7 

185*0 

do. 

Zamenis 

1 

1*9 

0*6 

0*5 

0*8 

76*7 

78*6 

90*0 

t 

Male 

fasciolatus 

2 

2-2 

0*6 

0*6 

1*0 

104*8 

107*0 

117*5 

Female 

(Shaw) 




1 






Coluber helem 

1 

2 0 

0*7 

0*4 

0*9 

74*5 

76*5 

80*0 

do. 

(Baud.) 

2 

2’5 

0*9 

0*4 

1*2 

91*1 

93*6 

lios-o 

do. 

OH god on 

1 

1*1 

0*3 

0*2 

0*6 

29*5 ; 

30*6 

35*0 

do. 

arnensis (Shaw) 

2| 

I’O 

1 0-2 

! 0-2 

t 

0*6 

29*0 

30*0 

33*5 

do. 

Oligodon 

1 

0-7 

0*2 

' 0*1 

0*4 

18*0 

18*7 

20-0 

do. 

iceriiolattis (Jerd.) 

2 

0-8 

0*2 

0*2 

0*4 

25 9 

267 

27*5 

do. 


3 

0-9 

0*3 

0*2 

0*4 

39-5 

40*4 

42*0 

do. 

Dipsadomorphus 

1 

0*9 

0*2 

0*2 

0*5 

: 12*5 

1 

13*4 

2 

1 Not 

trigonaius 









ascer- 

(Schn.) 






i 



1 tained 


2 

l-l 

0*2 

0*3 

0*6 

[ 47*0 

48*1 

50*0 

Female 


2 

1*4 

0*3 

0*4 

0*7 

! 57 0 

58*4 

62*5 

Male. 


1 

1*4 

0*3 

0*4 

0 7 

1 61*6 

63 0 

67-5 

Female 


5 

1-4 

0 3 

0*4 

0*7 

1 5S*6 

60*0 

64-5 

do. 


6 

1*5 

0*4 

0-4 

0*7 

1 76-0 

77*5 

82-5 1 

do. 


7 

1*5 

0*4 

0*4 

0 7 

... 

... 


do. 

JDryophis 7nycte- 
rizans (Lian.) 

1 

2*2 

0*9 

0*4 

0*9 

107*8 

110*0 

115-0 

do. 

Bungarus C(sru- 

1 

1*1 

0*3 

0*2 

0*6 

46-4 

1 

1 47*5 

50*0 

do. 

leus (Schn.) 

2 

2*1 

0*6 

0*4 

1*1 

82-7 

1 84*8 

88*0 

do. 


3 

2*5 

0*6 

06 

1*3 

109-0 

111*5 

115*3 

do. 

Naia naia, var. 

1 1 

. 2*0 

i 

1 0*6 

0*5 

0*9 



I 

do. 

cceca (Merr.) 


! 2*1 

! 0*6 

0*5 

1*0 

81*5 

83*6 

i 887 

do. 

Cobra (binocel- 

1 ^ 
' tm 

; 2*2 

i 0*6 

0*5 

1*1 

76*1 

78*3 

: 85 0 

do. 

late)* 

; 4 

t 2*3 

i 0*6 

‘ 0*5 

1*2 

1 ••• 


1 

do* 


\ C 
1 -v 

1 

; 2*4 

06 

0*6 

1*2 

j 78*7 

8ia 

1 85*0 : 

do. 
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T-^ble JV. — Comparative Measurements op the Skull etc. — (Continued). 




ENDOSKELETON 

Column 

Exo- 

skele- 

ton 



03 

§ 


Skull 




a 


Species 

a 

Oh 

CO 

*0 

6 

z 

From tip of interma- 
xillary to occipital 
base 

From tip of interma- 
xillary to inner aspect 
of anterior orbital arch 

Diameter of orbit in 
the long axis 

From orbital aspect 
of postfrontal zygoma 
to occipital base 

From Atlas to tip of 
tail 

Total length of skull 
and column 

Length of Exoskeleto 
complete 

Sex 

CallopMi trima^ 


s 

1 



I 



1 


cut wins 

1 

0-5 

0*1 

S:ii 

0-31 

21*0 

21*5 

23 0 ! 

Female 

(Daud) 

2 

0-5i 

0*1 

0-3 

26*0 

26- SJ 

8-5 1 

1 

do. 

Viper a russelli 
(Shaw)^ 

1 

3-0 

1-0 

0-7 

! 1*3 

1 

321-0 

124-0 

135'0 

do. 

Echis carinaia 

1 

10 

0*2 

0*4 

0*4 

23-0 

24*0 i 

25*0 

do. 

(Schn.) 

• 2 

1*2 

0*3 

0*4 

0*5 

29*0 

30-2 

32-5 

do. 

3 

1*4 

0*3 

0-4 

0 7 

43-1 

44 5 

47*5 

! 

do. 

JDipsadomorPhus 

1 1 

l‘S 

0*4 

0 4 

07 

83*0 

»o 

00 


do. 

Meddomei (Wall) 

1 







1 90-0 


Polyodontophis 








1 


coUaris (Bigr.) 

1 

1*5 

0-4 

0*3 I 

0-8 

73^5 

75-0 

j 85-0 

do. 


‘ Poison' Glands. 

» I * 

' - - - I J » . , 

; g&n4s are df various kinds and constitute the homologues 

of the,. salivary glands in the higher vertebrates. In the snake, 
however, they are more complex in structure and specialised for 
a twofold purpose, defence and digestion. 

In the Thanaiophidia the glands are large and aciniform, parti- 
cularly in the larger species such as the Cobra, the Krait and 
some of the vipers, and proportionately graded in snakes of smaller 
sise like Oallophu inmaciilatus. They are placed behind the eye, 
between it *and a point near to the squamosal bones and are 
lobulated, membranous sacs both secreting and storing venom in 
fair quantdfeles up to 1 c.c. The glands in the vipers are denser 
Jn sinibture ‘and the venom required for immediate use is col- 
a miipots capsule anterior to the fang. There is also a 
chain, alopg and -under the supralabials (upper lip) and 
in’ ateng the outer side of the dentary below the 




THE SHAKES OF DEOLALI 


m 

The Opisthoglyphous Colubridae are possessed of a salivary 
gland. In the Deolali species the salivary or parotid gland was 
found lying along the upper lip, below and away from the eye and 
reaching up to the angle formed by the upper and lower lip. The 
glands were flat, tough, dull yellow structures, shotty to the feel. 
There was found an additional bilobed gland situated immediately 
behind the eye and against it in the temporal region near to the 
zygomatic process of the post-frontal bone. The uppermost lobe 
appeared to be in the nature of a sac and contained a glairy fluid. 

Some of the aglyphous Colubridae are provided with both 
parotid and temporal glands. But in these the parotid glands 
show as large, soft, lobulated masses, white in colour in contrast 
with the presentation seen in the opisthoglypha. 

' Again other aglyphous snakes showed the presence of parotid 
glands alone, similar in formation to those mentioned above for 
the same class. 

The species in the survey at Deolali are grouped as under. 

A. Specialised aciiiiform glands served by resei-voir: — 

COI^UBIUDAR : ‘PROTBEOGLYPHA*. 

Naia naia, var. caeca (Merr.) Binocellate Cobra. 

Bunganis caenilem (Schn.) Krait. 

Callophs trimaculatiis (Baud.) Slender Coral Snake. 

ViPERIDAE : ViPERINAE. 

Vipera nmeUi (Shaw) Bussell’s Viper. 

EcMft carivata (Sdm.) The Saw-scaled Viper ‘Phoorsa’. 

B. Hard, yellow, parotid gland and bilobed temporal gland: — 

Colubridae: •Opisthoglypha’. 

Dipsadomorphufi frigonatus (Schn.) Common Cat Snake. 

Dryoplus mycterizans (Linn.) The Green Whip Snake. 

Dipsadomorphvff heddomei (imported into Deolali). 

C. Soft, white, parotid gland and a single temporal gland: — 

Colubridae : ‘ Aglypha ’ . 

Lycodon aulicm (Linn.) The Wolf Snake. 

D. Soft, large, white, parotid gland only. — 

Colubridae : ‘Aglypha ’ . 

Nerodia pwcaior (Schn.) The Checqiiered Water Snake. 

Hhahdophia fftolatua (Linn.) The Buff-striped Keelback. 

Polyodoyiiophifi vollaris (extraneous to Deolali). 

Macroputhodon plumhicolor (Cantor) The Green Keelba(*k. 

Ftyas muoosus (Linn.) The Bat Snake ’Dhaman’. 

Zamenis jasciolaim (Shaw) The Fasciolated Bat Snake. 

OUgodon arnensts (Hhaw) The Banded Kukri Snake. 

Oligodoyi iaeniolatus' (Jerd.) The Variegated Kukri Snake. 

E. Small single temporal gland only: — 

Colubridae: ‘Aglypha’. 

Coluber Helena (Daud.) The Trinket Snake. 

Boidab: ‘Boinae’. 

Eryx conicm (Schn.) The Earth Boa (red). 

TyPHLOPIDAE. , . n - 

Typhlops hraminm (Daud.) The Worm 
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MkC'HANTSM of TFIK HiTK. 

Dr. Fairiey’ at a meeting of tlie Ilo,\aJ ol 

(June 1934) dealt with metliods of taking dental impivssions of 
the bile and the signifieanee of the ‘ina\illai‘.\ in(l(‘\’ and llu^ 
‘quadrate index’ which he liad introduced for dehManiiiing tlu* bit- 
ing efficiency of tlie Australian coluhrids. In snakc'-hite four dis- 
tinct phases were re<*ogniy(‘(l : (I) tin* strike; (2) optaiing lh(‘ 

mouth and elevation of tlu^ fangs, (3) (dosing th(‘ nioutli and (In* 
injection of venom; (4) rtdraclion of tlic fangs. In th(‘ Australian 
colubrids there was a wade range of \ariation in thi' inol)ilit,\ ol 
the fangs, the degree ot elevation from exirtma^ ndra(dion to 
maximal protraction varying from 10-15 to 45-50 in tin* diffoi'cmt 
species studied. Each pterygo-palutine-tranH\('rse andi actial as 
a single entity, and wdien the protractor mus(d(‘s of tlu' palntc' driwi 
the endo-pterygoid forward, they invariably brought witli it tlu‘ 
palatine bone and the eeto-pterygoid whieli impinged on tlu‘ |)os- 
terior arm of the maxilla, driving the maxilla forwards and upwards 
on the articulating surface* of tin* {)r(‘frontal. This produc(*d a 
variable degree of elevation and forward rotation of llu* fangs 
which were ankylosed to the inferior surfata* of ila* maxilla; ils 
extent could be judged by tin* angh* lormed at I In* (*(do-pl(*rygoid 
maxillary junction wdiioli, in tin* resting ])ohition, fornnal a straighi 
line. Should this uiovenietii ho doubled i( could r(‘adil,\ In* 
demonstrated by pithing the snake, diss(*eiing up the* luueous 
membrane on the roof of the mouth tmd t*l(*(dricall> slimulaling 
the iDrotractoi* and retractor luustdes acting on tin”* pahiiiiu* arcii; 
alternatively skulls could bo prepared with the palaliin* ar{‘h in 
different positions. In tliese snakes the smaller the maxilla 
the gi*eater tlie maxillary indt‘.x) the gn‘tit(‘r iln* foiwvanl mov('- 
ment of the pierygo-palaline-iransverse artdi and tin* gr(*nt(»r tin* 
degree of forw'urd projection of the fangs. This nu‘chunism diffc*!'- 
ed from that of the vipers, in w’hitdi the movcunenl of tin* maxilla 
on the prefrontal w’as a tnu* rotary one and not a forw’ard and 
upward sliding movement as deBcril)(‘d above*. ^ 

In the mechanism of the bih*, emphasis is Unis laid upon iln* 
signiheant factors of tlie maxillary and quadrate* indicn^s. As tin* 
maxillary index is governed by the size of tin* maxillary bom*, Iln* 
biting efficiency of any snake other tlian the vip(*r, l)(‘com(‘s 
dependant upon the possesflion of a small maxilla. Tin* a])prK*a- 
lion to the Deolali series of the princijile (‘muuduted r(*sults in 
the following serial order into whieli the s])ecicH full in aeaxirdaina* 
with the length of their maxillary bones. The figures liav(‘ Ix'en 
ascertained by actual measurement of the skulls and maxillary 
bones. The lengths of the quadrate bone have also been in(du(h*d 
to show the comparative proportions between it and tiu* maxillar> 
bone. 


^Fairley (N. Hamilton), ‘Snake Bite: ItB Mechanifim and Modern Treat- 
ment’, Proc. Boy. Soc. Med. (June 1934), vol. xxvii, No. 8, pp. 10B3-9X (Hoc. 
Trop. Dis. and Parasit., pp. 46-53). 

» Tropical Diseaffes^ B^Uletin, vpk xxxii, No. ^ (Maj/ 1936). 




Journ., Bombay ISfat. Hist. Soc. 



Hissention of iiead of tlie Cobra Q^aia iiaia, ]Merr. 
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Table V, — Showing the Comparative Lengths of the Maxillary 
AND Quadrate Bones of the Colubliidab Found in Deolali. 

(Measurements in Centimetres.) 


Species 

Length of 
Skull 
(cm.) 

Length of 
Maxilla 
(cm.) 

Length of 
Quadrate 
(cm.) 

Proterop[lypha 

Callophis ifimaculatm 

0S| 

0-S 

01 

0*1 

( Daud . ) 

0*1 

0-1 

Bungarus ccsriileus (vSchn . ) 

2-5 

0*5 

0*4 

2 1 

0-4 

0*3 


1-2 

0-3 

0*2 

Naia 7iada, var. caeca (Merr.) 

2*4 

0*6 

0*9 

2-3 

0*5 

0-8 

, 

2*2 

0-5 

0*8 


2*1 

0*5 

0-8 


2*0 

0*4 

0*8 

Opisthoglypha 

Dipsadomorphus trigonaius 

1-5 

0*8 

•0-6 

(SchQ.) 

1*4 

0*7 

0*5 

1*4 

0-7 

0*5 

Dryophis mycterizans Li nn . ) 

2*3 

1*3 

0*5 

Aglypha 

Oligodon tesniolatus ((Jerd.) 

0*9 

0*3 

0*2 

0-8 

0*3 

0*2 


0-7 

0*2 

0*2 

0 1 igo do 71 arnens is ( Sh aw) 

M 

0*5 

0*2 

• 

ro 

0*4 

0*2 

Ly codon aulicns (Linn.) 

1*5 

06 

0*3 

1*3 

0*6 

0*3 


1-0 

i 0*4 

0*2 


0*9 

0*4 

0*2 


0*8 

0*3 

0*2 

Rhabdophis stolaUis (Linn.) 

1*3 

0-7 

0*4 

Mocropisthodon plumbic olor 

2*0 

T1 

T1 

(Cantor) 

1*9 

TO 

TO 

T8 

0*8 

0*9 


1-6 

0*7 

0*8 

Nerodia pisca tor { S ch n* ) 

2*4 

1*4 

0*9 

T9 

TO 

0*5 


T1 

0*6 

0*3 

Zamenis fasciolatus (Shaw) 

1-9 

0*9 

0*5 

2*2 

TO 

0*6* 

Coluber Helena ( D and . ) 

2*5 

1*6 ' 

0*6 

2*0 

T5 

0-6 

Ptyas mucosus (Linn,) 

3*4 

T9 

1-3 

3-2 

T9 ^ 

VI 




LX 
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T^BIE ( <P"?\R\TIVr LfVGTHS op the M^XlLLARt AND QUADRATB BoNES — 

{Continued). 


Species 

^ Length of 

1 Skull 

, (cm.) 

1 

1 Length of 

1 Maxilla 

1 (cm-) 

Length of 
Quadrate 
(cm.) 

Colnbridse extraneous to Deolali 


Ohpisthoglypha | 

Dipsadomorpht^s beddcmiei (Wall) 

1-5 

0*8 1 

0*6 

Aglypha 

1 . 

1*0 

0,7 

Poly odoniop his collaris 1*5 

Boidse found in Deolali 

Eryx conicHS (Schn.) 

2-5 

1*3 

0*6 

1*8 

0*9 

0*4 


1*3 

06 

0*3 


In the above Table, it will be observed that there are variations 
in the lengths of the maxillary and quadi'ate bones, even in the 
same sj3ecies. It mtu not be remarkable, but it is none the less 
significant that the TlLanatophkJia should head the list by the 
possession of comparatively smaller maxillary bones. The evi- 
dence in these figures definitely confirms the findings of Dr. 
Fairley and small maxillary bones appear to be a specialization in 
the snake determining its biting efficiency. In the figures shovn 
for the Cobra, it follows that the younger snakes would be able 
to project their fangs much more forward and therefoi*e become 
capable of more effectively injecting a lethal dose than could the 
older ones in whom the lower maxillary indes; functions less effi- 
ciently. This also supports and explains Dr. Lamb*s' estimate 
(quoted by Col. Wall, 1928) that 30 per cent of Cobra-bitten 
subjects escape with a sub-lethal dose. 

Explanation of LtETTERiNG on Plates in and IV. 

ana, — ^Anterior neural arch, aps, — ^Anapophysis. ac, — ^Acetabulum centrum, 
ar, — ^Articular ramu«;. ar, B, — ^Articular surface for rib. bo, — ^Basi -occipital, 
bs, — Basi-sphenoid. cr, — Ceivical rib. cor, — Coronoid. c, — Centrum, cv, — 
Cervical vertebra, ca,— Columella aiiris, d, — ^Dentary. eo, — ^Exoccipital. epg, — 
Ecto-pterygoid (or transpalatine), ec, — ^Epiphysis centrum, f,— Frontal, fm,— 
Foramen magnum fo, — ^Fenestra ovalis. fr, — ^Fenestra rotunda. fvn, — 
Foramen for 5th nerve, hs.— Hypapophysis. hp, — ^Haemal process, im, — 
Intermaxillary (praeniaxillary). irp, — ^Inferior rib process. If, — Lacr\mal 
foramen, me, — ^Mandible, m, — ^Maxillary, md, — Mastoid, mp, — ^l^rletapophysi^. 
ns,— Neural spine, na, a, — ^Neural arch alae. of, — Optic foramen, oa, — Orbital 
aperture, odp,— Odontoid process, od, — Odontoid, og, — Orbital groove, pi, — 
Palatine, pg, — OE^rygoid. prf. — ^Praefrontal. pf, — Postfrontal, pc, — ^Periotic, 
pns,— Praeaygapop^sis. ptzs, — Postzygapophysis. pna, — ^Posterior neural arch, 
p,-— PJariefcal, q,— Quadrate (tympanic), rfg*— Beserve fang, s, — Rquamoaal. 

or gs, — Gland sulcus, sp. — Sphenoid, so, — Supra-occipital. srp, — Superior 
rib process, tn, — ^Tnrbinal. tp, — ^Transverse process, t, — ^Temporal, v, — 
Vomer. 


* 'Tlie Poiscmoua Terrestrial Snakes of our British Indian Dominions, etc., 
by Ocd. F. Wall, i.m.s., k.h.s,, c.m.z.s., p, 76 (1928), 




A NEW GAETON-BUILDING SPECIES OE 
ANT IN SOUTH INDIA 

CREMATOGASrEB DOHBEI ARTIFEX, MAYE. 

BY 

P. N. KmsHXA Ayyar, 

Lecturer in Entomology, Agricultural College, Coimbatore, 
{With four plates). 

IXTRODUCTIOX. 

This remarkable . species of arboreal ant was discovered by the 
writer for the first time in S. India in the Sirumalai hills in the 
vicinity of Dindigul town at an elevation varying from 2,500 ft. 
to 3,000 ft. While on a brief visit to those tracts with a party of 
Agricultural Students, early in January 1935, these insects attracted 
his attention by the huge globular dark brown nests, about the 
size of a foot-ball, attached to branches of various trees on either 
side of the track at a height of about eight to nine feet from the 
ground. Those spherical enclosures were conspicuous in appear- 
ance and w^ere built round and embracing some fairly stout and 
healthy branches of certain trees. Besides the larger branches, 
several smaller ones passed right through the nests giving them 
additional support. The nests, 'which were full of ants at the time 
of collection, were singular both in the material used in construc- 
tion and in their architecture; and the writer was naturally struck 
with admiration at the wonderful foresight and great ingenuity 
displayed in their construction. 

The inhabitants of these curious nests are neither large nor 
attractive in appearance. The ant concerned is comparatively a 
very small one, ferrugineous in colour and varying in size from 3 to 
5 mm.; but it is certainly one of the most skilful and talented 
of all the tribes. The head is somewhat larger and square and 
the thorax is provided at the hind part with a pair of prominent 
sharp spines. A slender nodulose waist or pedicel connects the 
fiat triangular abdomen 'to the., thorax. The abdomen itself is a 
.shade darker than the rest of the body and is often held bent 
over and between the spines. The body has a thin covering of 
abundant fine sUky pubescence. So far as is known there is 
no published record of this species in S. India and probably this 
is the first record of its occurrence in this country. 

Since very little is known about this species of ant an attempt 
was made to make a thorough study of its biology and habits. 
With this end in view fresh nests were obtained from the same 
locality and were kept for observation and study for, months 
together. Some experiments were also conducted to elucid^^te 
the natural history of the species concerned. 
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The Xest. 

Ill South India the specieb is probably eontiued to the Siru- 
inalai hills since no records of its capture from any other locality 
are to be found. The nests are fairly abundant in the Mooded 
parts of those hills. They are vei-} nearly globular enclosures built 
around branches. Generally the site chosen for their construction 
is at a point \\here one or more branches diverge. The main 
branch around v'hich the nest is built does not necessnril\ run 
through the middle of it, and rarely exceeds in. in diameter. 
Several smaller branches are often included in the formation of 
the nest and these vary in diameter from to very nearly | of 
an inch. The supporting branches are all sound and healthy and 
bear good green foliage, and, therefore, no direct damage is appar- 
ently caused to that part of the branch where the nest is located. 

khaRc and colour . — ^The nests arc generally globular, sub- 
spherical or ellipsoidal, but may vary from oblong to cylindrical 
in some exceptional cases (photographs). They are good, solid 
nests having the appearance and colour ot decomposed and dried 
cow-dmig. The general colour is dusky or dark brown with the 
hardness and consistency of crude card-boaid. 

Siec . — The largest nests are about the sifce ot an ordinary foot- 
ball the maximum length and thickness noted being 12 and 9 in. 
respectively; but there is a considerable range of variation in size 
and in shape- The following measurements of half a dozen nests 
may furnish a good idea of the extent of this variation. 


Shape 

Length 

Thickness 

1. Largest size, more or less ovoid 
(H. D 

114 inches 

9i inches 

2. Elongate cylindrical, one end broadly 
rounded and the other less obtusely 
rotmded 

32 

7 

3. Ellipsoidal nest Pig. 2 

7i „ 

SJ 

4. Mediuna size — oblong 

n 

6 „ 

5. Small round — subspherical 

6 .. 

5 

6. Small size, slightly damaged 

4 

3 


Exferml ArchHecfitre. — ^The nest is made up of a multitude 
of thin tough, very often leaf-like sheets, composed of a material 
whidi has the appearance (as mentioned already) of dried cow- 
dung. The outer envelope is more or less uniform, but at irregular 
mtervate on the surface there are numerous convex bulges in 
the fc«pm of Jtregular blisters. These blisters or projections, on 
were found to be eave-like extensions with 
smal! arohed ‘openingsi on their under surface. These openings 
are gateways for tM itigress and egress of the antsi they are 




Journ., Bombay Nat. Hist. Soc. 



Fig. 1. Carton nest of Creni at og aster dolirni artifex, Mayr. 
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semicircular, but present no regularity in size or shape. They 
vary in size with a width and height ranging from 3 to 8 mm. 
and are big enough to allow the passage of half a dozen workers 
as also the winged sexual forms. The outer sheet or covering 
may not be entirely continuous and unbroken all round the spheri- 
cal body of the nest. The upper portions may have a stronger and 
thicker covering due to the presence of more than one layer of 
convex sheets extending irregularly down the surface. The convex 
elevations and apertures are generally less numerous on the upper 
surfaces. This covering is nearly as efficient as- the rest of the 
nest both in durability and hardness. On making a slight breach 
in the outer envelope, the interior of the nest is seen to present 
somewhat tlie appearance of a large si^onge built out of several 
layers of leaf-like sheets. These convex sheets are arranged one 
over the other with intersp>aces enclosing a comb-like mass of 
passages and a labyrinth of covered ways leading in diferent 
clhections. This ari*angement may be compared to the irregular 
old-fashioned piling of Ifeaps of tiles on the roofs of Indian 
houses. 

Internal architecture . — vertical or transverse section care- 
fully cut through the nest by means of a fine small saw will 
reveal the nature of its internal structure (Photogi’aph Fig. 3). 
The interior is seen crowded with irregular anastomosing galleries 
comprising small halls and corridors varying from 2 to 9 mm. 
in diameter. They lead in different directions and are formed by 
side walls and partitions built of the same material as the nest 
disposed in thin layers. Not infrequently a whole or portion of a 
dried leaf is taken advantage of to assist in making this labyrinth 
of chambers. Occasionally such leaves are covered or coated with 
tliis papery material. These galleries and chambers are the 
abodes of the members of the community and the nurseries of 
their brood w'herein all functions and activities of the community 
are carried out. From an examination of a number of nests 
and their internal chambers it would appear that there are no 
separate specialised chambers for the different categories or castes 
of the colony. But this much can be asceriained, generally the 
eggs and young larvae are distributed more towards the inner 
recesses and the pupae and the teneral adults are located near 
the outer chambers, passages and halls. The winged males are 
also met with in chambers near the periphery of the imst. Tire 
queens and workers throng the interior of the entire nest- - No 
specially enlarged cells or chambers, set apart for queens, were 
noticed.„ In these and other respects the mode of architecture 
and allocation of quarters differ from certain other groups of 
social insects like bees or termites. 

Nest material . — ^The ‘carton’ manufactured by the ants for 
building their nests is a combination of several substances. A 
variety of raw material is used in the making. Wood scrapings, 
dust, fibre, leaf particles, scraps of bark, a little earth, and grains 
of sand all apparently go into' its composition^ The sharp man- 
dibles and other mouth parts of the ants are the' machinery 
employed in its manufacture; The raw md:terial 
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with the help of a secretion from the salivary glands worked up 
into a kind of paste; probably faecal and prioctodial matter are 
also employed in the mixture. Thus is produced the woody 
composition, sufficiently hard and strong when dry, with which 
the nests are built. It is a hard compact material, which though 
somewhat brittle, yet retains some flexibility which it owes 
probably to the glandular secretions which enter into its com- 
position. On the whole the ‘carton’ is more or less proof against 
rough weather. The nests withstand the rain though the outer 
layers become softened. That these nests are weatherproof was 
fully demonstrated by the nests experimentally grafted on to trees 
in the College grounds where they w’ere exposed to the full force 
of the monsoon. The inhabitants equally survived the complete 
immersion of their nests in water. 

The ‘carton’ has been subjected to a process of chemical analysis^ and 
the following account may provide additional data as to its composition: — 


1 . Moisture ... ... .. ... 10*00 

Dry basis 

2 . Loss on ignition — organic matter .. . . 81*20 

3. Insoluble mineral ... ... . . 2*77 

4. Soluble mineral matter by difference . ... 16*03 


Total ... 100*00 


Qualitative tests carried out with an hydrochloric acid extract indicated the 
presence of the following acids and bases among others : — 

1 . Phosphoric acid (P 2 O 5 ,) 

2. Sulphuric acid (SO 3 ). 

3, Iron and Alumina (A’l^Og + } 

4, Lime (CaO). 

6 . Potash {K^Oy 

About 80'i of the total dry matter of the nest consists of organic matter 
and it is probable that very nearly the whole of it is derived from plant 
niaterials such as leaves, twigs, bark etc. About 80*85 per cent, of the total 
mineral matter is acid soluble and the rest comprises insoluble sand. The 
fact ffiat sand forms such a small fraction of the total mineral matter may 
that the mmerals are all derived from vegetable matter alone and 
im eardi as sneh enters Into the competition of the nest material. The material 
is strong, tough and hard and is insoluble in water. 

The dakes comprising the material of the nest are hard, firm and strong 
though brittle, Tliie material frmn which they are built appears to be impervious 
to water vapour or even to water. Two pieces of carton taken from a nest 
were placed in test tubes where one flake was brought into direct contact 

with the water and the other suspended above it so that the aqueous vapour 

might affect it. At the end of 24 hours there was no appreciable change in 
the weight of to flake suspended above the water while the flake brought 
Into contact with the water showed a very slight loss. The experiment 

indicates a high degree of compactness and the absence of porosity in the 

carto despite its apparent thinness. The waterproof condition of the carton 
may arise from a coating of the glandular secretion applied by the ants over 
ita aturface and to secretion thus forms a cement-like coating" which protects 
to imst during to continuous rains of the monsoon. 


» ito writo is indebted to Mr. Varahalu, Assistant to to Agricultural 
ChaEuisfc* for' to toidcsal,. analysis and his tbauks are herein recorded. 
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Tests with the following reagents on the flakes as also on pow’dered material 
were conducted: — 

1. Dilute caustic potash — decmormal solution. 

2. Dilute sulphuric acid — decmormal solution. 

3. Water (hot and cold). 

4. Sulphuric ether — decmormal solution. 

5. Ethyl alcohol (98 per cent.). 

6. Chloroform, 

7. Carbon disulphide. ^ - 

8. Acetone. 

9. Benzol. 

10. Nitrobenzene. 

11. PjTridme. 

After continuous shaking, these were kept overnight. They ^\ere filteied 
subsequently and the residues left over attei e\aporating the nitrates' showed 
the piesence of (1) vegetable colouring matter, (2) fats and waxes. Of the 
numerous solvents tried, pylidine extracted the largest amount of these sub- 
stances from the material. This was highly resinous and extremely stick)^. 
While shaking with pyndine, the material gradually tended to disintegrate 
and soften, it lost its original firmness. No such changes w'ere however 
observable in the case of the other solvents. This points to the fact that the 
cementmg secretion of the material is ‘pyridine soluble. Neither dilute sulphuric 
acid nor water, hot or cold, softened the material. It retained its fiirmness 
even after 48 hours of soaking. Caustic alkali caused (1) the sw'eUing of the 
material and (2) the gradual dissolution of it. 

Coytstriiction , — The actual j)roceSs of nest construction has not 
been observed. The workers, after selecting a suitable building 
site on a branch, probably spread the paste-like material in thin 
layers and so gradually build up their globular nests. The labour 
involved appears formidable but the industry and co-operation of 
myriads of wOrkei^s finally produce a structure w'bich cannot' but 
-rouse om admiration. Together they collect the raw . substances 
*and by their combined industry produce the most efficient non- 
conducting building material which is proof against the elements, 
and with this product they build themselves an edifice which is 
both a fortress and a home — suited to all their requirements. 

Trees infested. — ^Tbese exclusive tree-dwebers seem to be partial 
to a few trees commonly occurring in these bills as may be 
gathered from the statement furnished below. Among these, the 
Valicliai tree appears to be a particular favourite as may be 
■inferred from the number of nests occurring on it as also from 
the maximum size these attain. 


Scientific name 

Vernacular name 

Locality j 

Remarks 

Gardenia iucida Roxb. 

t 

Valichai 

Serumalai ... 

Nest fairly 
common on 
branches, largest 
sized 

Aphan a bifoliaia Radik. 

Kookaimuthu ... 


Less common 

Ochna sguarrosa Linn. 

Chilandi 

” 1 

Occamonally 

Ixora parz'ifiora Vahl. 

Kurachushundu . 

) 

.found ^ ' 
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Other Known Carton-Builders. 

Suspended carton nests are known to be built, according to 
Wheeler, by many species of ants all over the world and these 
mainly belong to the genera Gamponotus, Polyrhachis, Azetica, 
DoUchoderes^ Crematog aster, MacroniscJia, Myrmecaria and Tetra- 
morhim. Among these the genus Crefn at og aster includes the 
largest number of carton-building species. 


Name of species 


C. ranavaZonce 


Locality 


Madagascar 

island 


Authority 


Forel. 


C. iricolor 
C. schencki 
C. inconspicua 
C, marginata 
C, stadelmanni 
C opaciceps 
C. hova 
C peringueyi 
C. jmntezuynia 
C sulcata 
C, Tamulinida 
C, skoUi 
C Imcclaia 




\ 


Africa 


1 Tropical Americai 


» » 


Ma3Tr. 


Smith 

Forel 


. In India the only species so far noted to be carton-builders are 
C. k^rbyi, G. rogenhoferi and C. ebenmus referred to by Eothney, 
.Wroughton and Mayr. The species of ant under discussion 
artifex has been recorded as a carton-builder in Siam and Singa- 
pore by- Mayr. The writer has not come across any record of this 
species: from S. India* 

aitilex;, Mayr. 

speiafekB is OT0ma>iog(]^tar, {Aorocoelia) dohrni 

It to tte subfamily Jiff tribe — 

genus — CrematogoBter^ 

spedes — dohmi Mayr,, sub-spedes — artifex Mayr., Karfc. ZooL^ 
Bot^ 6.E,§. Wien, vol. xxviii, p. 682 (1878). 

Disinbuiion. — This appears to be the first record of its occurrence 
in S* India and probably in India. As stated already the species 
has been mxmied by Mayr. as occurring in Siam and Singapore. 

Cr^m^toga&ier is a large one and comprises a number 
of which are distributed over the whole of the warmer 

pa^rte of ^ entire world. They possess the most varied habits. 
Some five species have been noted by the writer in S. India 
roihneyi, C, eontempia, (7. subnuda, C. antlieri- 
omo. But all these are quite different from the species under 
particularly in their life economy and nesting habits. 
*sm ^pedes C. rothmyi is a near ally of C. artifex in structme 
and size, but entirely different in its nesting habits. The former 
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occurs in houses, gardens, plants and in a variety of other situ- 
ations; but the nests are always found in the soil or in crevices 
in the v-alls of buildings at a depth of 3 or 4 in. 

Members op the Community. 

There are three distinct types or castes of individuals in the 
colony: (1) the females or (queens, (2) the males, and (B) the 
workers along with the immature forms, i.e., the larvae and 
pupae of eaon of these. The three adult castes diSer much in 
size, structure and habits. The workers consist of two types — 
the worker major and the worker minor. The workers possess 
no noticeable difference either in structure or habits, but show 
a slight variation in regard to size. 

The Queen (PI. II, fig. 1). 

There are two forms: the winged females and the dealated 
ones; but the latter are rather rare as the wrings are retained 
during the greater part of their lives. The female is a well- 
developed robust individual and is comparatively much larger than 
the males or workers. 

Length 8-5 mm. to 9-*2 mm. with ovipositor extended; width in abdomen 
2-5 mm. to 2*75 mm.; wing expanse l-o5 mm. to 1*62 mm. The general 
colour of the female is similar to that of worker, being dark yellowish brown 
with dorsal aspec of head and thorav fuscous. The ocelli are clear and 
transparent. The abdomen is large and massive and is deep dark brown towards 
apex. The ovipositor is just visible and not inconspicuous. « , - 

Head .' — deep dull yellow — shining occiput — ^high — ^rounded slightly less*: broad 
than anterior margin. Antennae.' — ^moderately thick covered witn short soft 
hairs 11-jointed — escape gradually broadening toivards end. Flagellum. — ^gradually 
thickened to apex with a distinct club of three terminal segments. Eges . — 
dark, placed about middle on the sides of head. Ocelli. — distinct, transparent. 
Mouth parts (figure ). — comparatively large. Clypeus. — broad with anterior 
margin very nearly straight. Mandibles. — ^thick and stout, shorter than those 
of 9, possess 5 teeth not so pointed as in ^ — the apical one longer than rest 
folding closely into head with outer margins visible. Maxillary and labial 
palps. — shorter and often thinner than of Thorax. — ^Pronotum more or less 
depressed beneath large convex mesonotum which overhangs the prothorax 
anteriorly but not completely. Metanotnm. — oblique with a pair of very short 
stout thick spines — ^just visible — tips of spines dark. Pedicel. — ^not long — first 
joint broadened wnth rounded spices, concave from side to side and anteriorly, 
transparent yellow, second jomt dark yellow with a narrow’er squamiform node 
rounded above. Abdomen. — ^much larger than that of Bub-cordate darken- 
ing towards apex, ovipositor just visible. Wings. — ^hyaline, cells indicated by 
yellowish nervures. 

The number of queens present in a healthy active normal 
colony may vary within considerable limits. The number is 
comparatively high even in normal times. As many as fifty- 
nine winged females have been recovered from a colony. Queens 
are continuously developed probably in all months of the year, 
as was seen from nests kept under observation for nearly eight 
months. But the highest emergence takes place in April. On 
emergence the queens frequently wandered out of the nest in 
search of food and fed on the honey or jaggery syrup provided 
for them. Prom several trials it was found that the reproductive 
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capacity of each female seems to be limited and is generally con- 
siderably less than in most of the other species. This notwith- 
standing, the community is one of the most populous. This has 
to be accounted for more by the multiplicity of queens than the 
individual rate of oviposition. Under artificial conditions, the 
winged female on emergence or after did not exhibit any great 
tendency to flight. In nature this may be different. But it is 
inferred from their habits in captivity, that the marriage flight 
itself takes pince within the vicinity of the nest, and the 
majority of queens probably return after fecimdation to the 
parent nest. That fertilisation can take place outside the nest 
is made clear from the fact that such females have been seen 
to produce fertile eggs. The winged females attended by workers 
frequently emerge from the nests during cool morning hours and 
also in the evenings. This tendency was markedly observed in 
certain cages in the laboratory in which the exits were not well 
secured thus permitting one or tw^o queens accompanied by 
workers to escape and wander about. Like the workers the 
queens are impatient of drought and move from one side of the 
cage to another or to a wet sponge for the sake of moisture. 

Food . — queen can attend to her toilet without the assistance 
of the workers but rarely seeks her own food when in their com- 
pany. When solitary she has been observed partaking of Hquid 
food in the shape of honey or sugar syi-up, as also to attack and 
catch a soft-bodied quiet termite nymph. When in the company 
of workers a queen is fed by her attendants, the process of feeding 
is effected by a' mutual application of the mouth parts. She 
.exhibits another striking tendency. She apparently is fond of 
proctodiai matter exuded by the w’orkers. She forcibly holds the 
g^ter of a wc^rker with her front legs and applies her mouth parts 
to the tip, the while gently stroking the abdomen with her 
antennae tickling the creature to induce the flow of the liquid 
coming out of the smus. This is rather a common proceeding 
mts and m the jj^resent instance appears to be a modifica- 
liidbit 0 ^ cattle’. 

, queens weaie kepf ^together in 
cages or In slices of nests with and without a ib&ue 
vi worfcrars there was S complete absence of any hostility. They 
lived together in peace and amity, often congregating together 
huddled up in a family circle. Even queens from different nests 
were not antagonistic. But it was fiequently observed that 
workers of a particular nest never tolerated the presence of an 
alien queen. Such intruding queens were mercilessly attacked 
and idled* 

Fecundity . — In the queens fecundity appears to be compara- 
tively low. To test their egg-laying capacity several queens were 
isolated in artificial cages, with or without workers. They were 
provided with sufiieient moistuz'e and food in the shape of honey 
or sugar syrup. Eggs were never laid till after six or seven 
days after emergence. The maximum number laid by a single 
queen per day never exceeded 8 or 4. In about a dozen observed 
cases the. total number of eggs laid by a single individual never 
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exceeded 21. A few queens were dissected under a binocular 
microscope seven days after emergence to gain some idea of 
individual egg-laying capacity. The number of eggs in various 
stages of development in the ovaries was found to be fairly con- 
stant for three individuals so tested. It varied from 42 to 46 
averaging 44. When unattended by workers the queens collected 
eggs if scattered and shifted them from place to place often 
under or over a wet sponge; but such eggs fail to hatch in the 
absence of workers. 

Founding jiew colonics . — It may have been apparent fiom the 
description of the nests and the elaboration of the material for 
their construction that the queens, though large-sized, may not by 
themselves be able to establish new colonies. The ordinary mode 
of founding a nest is probably by a process similar to 'swarming* 
in the case of honey bees, i.e., a certain contingent of workers 
headed by a queen or a number of queens may leave the parent 
colony and emigrate to new and suitable places to establish a 
separate -colony. That this may be the usual- method is strongly 
suggested by the continual marchings of an army of workers pre- 
sided over by two or three queens after escaping through cloth 
coverings from artificial cages in the laboratory. 

Longevity . — The longevity of the queens in isolation or in com- 
pany with workers was tested in several cases. In each instance 
a plentiful supply of food in the shape of termites .or maggots 
and honey or sugar syrup was provided. The maximum life span 
under these conditions never exceeded 58 days in April (9th April 
1935 to 5th June 1935). The queens generally retain wings 
either throughout life or at least for 30 to 35 days. In rare 
eases the wings were pulled off by workers earlier. 

Males (PI. n, fig. 2). 

These are feeble insects, slender, delicate and winged. They are much 
smaller than the workers. Length 3-5-3'75 mm.; width 1*0 mm. across thorax 
(the broadest part of body). 

The whole body is covered with smooth erect hairs. The general colour is 
dull yellowish brown. Head smaller and a shade darker than thorax, with 
large and prominent eyes placed high on sides of head. Ocelli clear and tran- 
sparent. Antennae 12-jomted; scape very* short. Flagellum without club, the 
last joint much longer than the rest, first joint rounded in form (globose). 
Mouth parts (fig. ) delicate. Mandibles slightly rounded below — conical — •' 
and more or less tapering. Apex with a minute cleft. Maxillae and labium 
comparatively larger. Thorax very similar to Q but completely devoid .of 
spines and legs are very delicate- Pedicel more or less similar to 9 » second 
joint transversely oval. Abdomen of a deeper yellow brown, abdominal tip 
not pointed as in 9- Oenitalia present and visible and well defined (fig. ) 
consisting of the usual parts. Wtngs hyaline hut not as glassy as in 9- 
Neivures yellowish. 

The males on emergence are not active. They are often 
dragged about and harassed by the ^vorkersr, who sometimes 
forcibly pull off the wings and carry them about between their 
mandibles. The males are often attacked by ectoparasites in ‘the 
form of small mites. 

Longevity . — ^The males are shortlived and have not been 
observed to imbibe* any food. Maximum period of life obseryed 
in cages is 11 days. 
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Workers (PI. II, figs. 3 & 4). 

Description. — The workers are of two types, worker major and worker 
minor. These are structurally more or less identical with slight dilferences in 
size of head, thorax, antennae but the main difference is only in size. 

^ major 4T0-5T1 mm.; minor 3*25-3*82 mm. 

The larger w^orkers are at least twice as numerous as the smaller ones. Both 
the forms are equally active and industrious sharing and attending to the 
duties of the colony. 

The worker is a dark reddish brown insect with the abdomen varying 
from dark to dark broun. The body is very nearly covered with whitish 
hairs fairly long. The head is approximately square in shape with an indistinct 
trace of fine longitudinal striations. 

Mouth parts. — ^Mandible long with five sharp teeth; maxillary and labial 
palps somewhat longer than those of 9 9 or The worker major has^ a 

slightly broader head than the minor. Antennae distinctly clubbed at the tip. 
Byes placed at sides of head. Thorax, — ^The metanotum is rather broad with 
lonfif pointed divergent spines directed backwards. Abdomen flat and broad 
with the sting conspicuous. Stylets sharp tapering and very fine at the tip. 

LiOngevify , — ^Workers are comparotiTely sliortlirecl. They lived 
on an average for about 5 to 6 weeks in captivity. The maxi- 
mum period noted in isolated cages was about 7 weeks. 

Immature Stages axd Larval Anatomy. 

Oviposiiion . — Several queens were isolated in cages for record- 
ing their egg-laying capacity with and without workers. Eggs 
were laid by queens even when unattended by workers. Hence 
it is inferred that no special oviposition stimulus is derived from 
the presence of workers; but the eggs invariably fail to hatch 
in their absence. The queen takes some care of the eggs but 
even then they get mouldy. Eggs were laid singly, and were 
glued on to glass surfaces, corks or even cloth plugs. The number 
laid by an individual per day is generally 3, but occasionally 4 
may be found. Egg-laying was never observed earlier than at 
least 7 days after emergence. The maximum number laid never 
exceeded 21 by any single individual in artificial cages; but it 
varied from 18 to 21 in the month of April for 11 individuals under 
observation. The queen continues to lay eggs for 6 or 7 days with 
irregular breaks. 

The egg , — ^It is nearly white in colour, elliptical, slightly 
thickened in the middle; ends obtuse rounded, one end a shade 
narrower. The surface is lustrous indistinctly sliagreened under 
high-power microscope. Chorion — elastic with no markings other 
than a longitudinal white streak (PL HI, fig. 1). 

^Xiengtb^ (b46-0*52 mm. average being 0*47 mm. for 40 specimens. Average 
Ibldcness in mi^le region 0*97 mm, ; Woad roimfled end 0*27 mm. ; other end 
0*95^ xnm. 

Jncubation period, — ^The incubation periods of the eggs in 
artificial cages with queens and workers were noted for quite a 
nmnh&t during April and May 1935. The incubation period 
vark^B eonsiderabiy if the cages are not provided with sufficient 
moisture to make conditions of incubation entirely favourable; but 
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it is generally short, about four or five days. The eggs seem to 
show a state of growth just before hatching. Towards the begin- 
ning of the third or the fourth day colour slightly fades, but not 
very perceptibly. The egg now assumes a dull creamy tinge and 
the larvae may be discernible through the thin chorion under 
the microscope. 

Lawa . — Upon hatching the larva is hardly larger than the egg 
and remains curved for a short while. It closely resembles the 
larvae of other species of the genus and has much in common 
with the grubs of the family. As is usual with the family, the 
grubs are soft apodous, vermiform, glassy covered by a trans- 
parent membrane having a small conical projection marking the 
narrower anterior end and slightly broader approximately straight 
liind end. The usual 13 segments are not clearly marked at this 
stage. Like other larvae they are incapable of exertion. They 
possess a sparse covering of small rigid hairs projecting from 
minute tubercles or elevations on the integument, which are 
helpful for providing easy transport. Some of these hairs show 
a tendency to be tipped or incipiently forked (PI. Ill, fig. 3). 

The young larvae are fed by the workers on liquid disgorged 
food and the diet of the older ones probably includes bits of 
solid substances in addition. In cages provided only with 
vegetable food, grain, syi'up, etc., the development of the larvae 
appeared to be slow and delayed. The quantity and the quality 
of the food effect changes and produce irregular growth in the 
laiwae. After the fourth or fifth day it is easy to tell a queen 
grub from a worker one by the size and growth (PL III, fig. 2). 

The older worker larva.— Length 1.05 mm.; width 0.64 mm. 
These w’orker grubs at this stage are covered with different kinds 
of hairs w’hicli can be classified under five distinct kinds. Some 
hairs are simple. Others are tipped; still others are forked. The 
majority are furcate or tipped with a double hook so that they 
look like miniature anchors. A few^ are imperfectly anchor- 
shaped. The hairs are about l/20th of the width of the larvae. 

The full-growm w’orker laiwa possesses only a few’ scattered 
hairs. Length 2.60-2.75 mm.; width 1.0 mm. 

The queen larva.— The full-growm queen larva is much stouter 
and longer in size and is dull creamy w’hite in colour. It is almost 
smooth save for sparse minute hairs. Length 4.9-5.2 mm.; width 
2.2-2. 5 mm. The mass of meconium is only indistinctly visible 
in these grubs (PL III, fig. 2). 

The grubs of males have not been identified as such by the 
writer. 

Pupa.— When full grown the larva discharges as usual the 
meconium and passes on to semi-pupa stage. Unlike the larvae 
of OamponoUis these grubs transform themselves into pupae 
without a cocoon. The pupae are naked and in this stage the 
various castes including worker major and minor are easily 
distinguished by siz.e, appearance and colour. 

The queen pupae (PL III, fig. 4) are dull creamy white in 
colour and are comparatively in size. Length 7,l-7.4 mm.; 
width 2.1-2.3 mm. 
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The male pupae (PL III, hg. 5) are a little shorter than those 
of the workers; but more robust at the thorax vdih. developing 
wings. They ^are 'easily disftingui^hed from iwoz^ker pupae not 
only by colour, size and the presence of wings; but also by the 
distinct visibility of three ocelli and pinkish eyes. Length 
2.9-3.2 mm.; width 1.21-1.35 mm. 

The worker pupae (PL III, fig. 6) are dull dirty w’hite, some- 
times greyish white to slight brown in colour. Length 3.6-3.75 
mm.*; width 1.1-1.20 mm. 

The worker, queen and male pupae are in the earliest stage 
whitish in colour and devoid of any markings except the reddish 
eye spots. As they develop they assume a shade of brownish 
yellow wliich gradually deepens. They are devoid of any cocoon 
and the thin fragile pupal skins are shed when the callo'W 
emerges. These pupal skins are seen to be easily disposed of 
by workers, probably devoured. 

The Callows . — The callows or newly-hatched workers are 
velTowish white wliich changes to medium brownish yellow and 
soon after to brown or dark brown. They take a little over 
two days to assume the adult coloui’ation. TJie helpless callows 
are not entirely idle during the period. They are not strong 
enough to undertake the labours of foraging or defence; but the 
instinctive obsession of nurture of the brood is displayed by them. 
Some time after emergence, they have been seen to shift the 
eggs and larvae as also to constantly lick them with their soft 
mouth parts. 


Length of Life Cycle and Developmental Peeiods. 

The total period of the life cycle varies very much not only 
in the different castes but also in the same caste according to 
conditions of temperature, humidity and food supply. Several 
experiments in artificial cages were conducted to gauge the 
period of the egg, larval and pupal stages and a regular and 
systematic observation of about six complete nests was con- 
tinued in the laboratory for nearly eight months. !Prom four to 
five broods were reared in the nests beginning from the middle 
of January. The one essential condition was to keep one or 
several queens and a number of workers along with the eggs 
and larvae as otherwise the eggs fail to hatch and the larvae do 
not mature. Another factor equally important is to provide as 
nearly natural conditions as possible including the quality and 
the quantity of food supplied. Several separate trials of isola- 
tion of a known number of workers with a queen or two intro- 
duced in a small slice of an empty and cleaned nest were carried 
out and the total minimum period for the emergence of a fresh 
brood of workers was noted. Since the development period of 
the larvae is difficult to determine separately, the length of egg 
stage and pupal stage were separately worked out. In one ease 
ege^s were laid on 16th April 1935 and the fiist emergence of 
callows was noted on 24th May 1935 and continued up to 26tb 
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June 1935. Tliua the period varied in April and May from 
38 days to 71 daj^s. 

Egg period noted — A to 5 days. 

Pupal period — 10 to 21 days. 

LaiTal period — 24 to 47 days. 

The minimum pupal period of queens has been noted to be 
10 to 11 days; but it is almost certain from obseiTation in nests 
kept in the laboratoiy that the length of the life cycle is much 
shorter in nature. It may be even a little less than a month. 

Seasonal Yariatiox and Swarmixg Period. 

The stud^' and observations of these ants were confined to a 
period of nearly eight months commencing from January 1935; 
and hence the account of their seasonal activity is restricted to 
results obtained during tins limited period. 

The colonies were noted to be most populous from March 
to May when the sexual winged forms as well as the workers 
are found in incalculable numbers. It may be inferred from the 
presence of a %-arying number of queens or females at all times, 
that the females are probably develoj^ed in small numbers all 
through the various seasons of the year as also the worker indi- 
viduals. Prom about the middle of March small numbers of 
winged males begin to emerge and by about the middle of the next 
month thousands of males are produced. Thereafter there is a 
slow and gradual decline in numbers till about the beginning of 
May. From this period males are seen only rarely and in small 
numbers. Towards the end of March the numbers of winged 
females begin to show an increase attaining a maximum by about 
the middle of April. They continue to emerge for about a week. 
This period, i.e., the end of April appeal's to mark the peak of 
emergence and hence the real sw'arming season and the period 
of marriage flights are confined largely to this part of the year. 
From the beginning of jMay tiU early June the number of queens 
produced gradually decreases. Soon after the appearance of queens 
the production of workers is hastened and the largest numbers 
are found in Max and the beginning of June. After the middle 
of June the numbers undergo a gradual diminution so that only 
the normal activities are continued. By about the end of July 
considerable numbers die and the colony has a precarious existence 
under artiflcial conditions. It has been seen that the males put 
in their appearance early in the field, i.e., about two w'eeks before 
the sw'arming of queens. It is inferred that the queens naturally 
require a longer period of development than males. 

Sex Eatio. 

It is difficult to estimate the sex ratio with any accuracy as 
the winged sexual forms continue to emerge day after day during 
the sw’anning season and long after. In order to arrive at some 
idea of the proportion of the sexes a few swarms of males and 
females that emerged out of the nests on particular days in the 
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zenith of the swarming season were collected and a few such 
computations were actually made. The percentage of wdnged 
females varied slightly, hut was never seen to exceed 3 per 
cent, of the emerged sexual forms. 

Habits in Geneeal. 

These ants are markedly carnivorous and depend mainly on 
animal food for their sustenance though they exhibit a partiality 
for any sweet liquid such as honey or syrup. They were reared 
for months in the laboratory on a supply of termites or soft fleshy 
maggots, hairless caterpillars, the flesh diet being varied with an 
occasional provision of jaggery syrup or honey. Soft bodied 
insects like termites are their main prey though they will attack 
small beetles and flies. Their chief weapons of attack are their 
sharp mandibles. It is said on excellent authority that the sting 
is rarely used by ants of this genus but the vTiter's experience to 
the contrary is based on long and continuous observation in the 
laboratory. The ants attacked insects introduced into their cages 
with their sharp and pow’erful mandibles but if resistance w’as 
offered the sting was freely used. The sting is thrust direct into 
the body of the victim by turning the tip of the mobile gaster or 
the ant in the accustomed manner elevates its abdomen above 
its back or head and squirts the acid into the w^ound made by 
its mandibles. Occasionally in the scuflSie a turbulent termite 
would get hold of an ant by a leg or an antenna. In its efforts to 
free itself the ant would bring its sting repeatedly into play, some- 
times it was helped by a passing comrade who coming to the 
rescue equally used its sting as the more effective weapon of 
attack. In the process of stinging the stylets pierce the soft body 
of the victim and a minute drop of hotliy liquid is injected into 
the w’Dimd. The w’riter has had personal and intimate experience 
of the methods of these ants in attack, particularly when collect- 
ing their nests from the trees, when the ants dropped like rain 
upon him, entered his clothing and brought their stings and 
mandibles into continuous and painful use. 

The ants carry their victims into their nest holding them 
between their mandibles. Foraging parties of workers will bring 
in live and dead insects of various kinds. They feed on aU kinds 
of animal matter, including the dead of their own species, evincing 
a trait of cannibalism which is apparent in the spoils conveyed 
by the workers to their nests. Occasionally a few- workers join 
hands in transporting a particularly heavy object to the nest. 
Such team work is rare in this species; but in one instance the 
captives in our laboratory gave a marvellous example of co- 
operation and team work. Their objective in this instance was 
some powdered jaggery heaped on a high glass cube in the proxi- 
mity of the nest. Some of the workers succeeded in climbing 
the smooth walls of the cube, while the rest crowded round the 
bottom. The workers at the summit of the cube attacked the 
pile of sweet stuff, each ant taking a particle between its mandibles, 
carried it to the edge of the cube and now, instead of descending 
with their burdens down the slippery surface of the cube, the ants 





Fig. *2* — Lepisma ^uhnigrina lottjgii m nest of Crematogaster d, artifex. 
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dropped the particles over the edge, then cleaning its antennae 
and mandibles each ant went back to the pile for more. They 
kept steadily at their labour till the pile of food was cleared and 
every particle of it dropped over the edge. The legion of workers 
below were not idle. They picked up the particles as they were 
dropped by the workers above and carried them in a continuous 
stream to the nest. 

The partiality of this species for honey and syrup or sugary 
liquid has already been commented upon. x\n ounce or two of 
jaggery syrup or honey solution kept inside their cages was con- 
sumed in the short space of an hour*. In the act of feeding they 
presented a beautiful sight, arranging themselves in a regular row 
round the brim of the shallow vessel, drinking with their mouth 
parts dipped into the liquid. When satiated they remained 
motionless and inactive. In addition, these ants like some other 
species imbibe ‘honeydew' from various Aphids and Coccids. 
This pastoral habit of ‘milking' different kinds of Homoptera for 
the supply of Tioneydew’ is not as strongly developed in these 
as in some other ants. But when available the syrupy fluid 
given out by these insects is eagerly sought after, as was 
observed when the ants’ nests were placed on trees infested with 
coccids or when the ants were supplied with leaves or twigs 
covered with these minute insects. In rapid movement parti- 
cularly when excited or alarmed the workers hold the abdomen 
curved over the back (PL IV, fig. 1). It is a trait characteristic 
of the genus, though a closely allied species, C, rothmeyi, the 
commonest of the fraternity in South India seldom displays this 
peculiar gait. The action of holding the mobile gaster bent over 
the back is probably a defensive dievice — ^in this position the 
sting is held like a lance in rest ready for action — ^it is a warning 
of prompt attack. When disturbed, the workers swarm out of 
the nests in thousands and their movements en masse produce 
a characteristic rustling sound like the patter of light rain on 
dead leaves. 

Their relatioiis among themselves and with others of alien 
coIo7iics. — The workers of the same colony do not show any great 
tendency to team work and co-operation except perhaps in the 
process of nesting and occasionally in the face of a common enemy 
when they seem to act together. In the course of their normal 
activities they often meet one another in their marches and have 
been observed to exchange greetings by antennal wavings and 
strokes. Sometimes two individuals will stand with their mouth 
parts interlocked for about half a minute to exchange food. One 
noticeable feature is their occasional behaviour towards the frail, 
helpless winged males. These latter were often dragged, pulled 
out. mangled and thrown out from the nests. 

Hostility among workers of different nests. — Great antagonism 
is exhibited by workers of different nests. About half a dozen 
nests were kept under observation in the laboratory at a distance 
of two to three feet from one another. Not infrequently batches 
of workers escaped from cages through holes bitten through the 
thick cloth covering. They marched on the table in groups and 
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naturally encountered similar battalions from neighbouring nesta. 
On such occasions great battles ensued between the parties and 
clusters of struggling ants interlocked in mutual assault and piles 
of dead were seen between the cages on the table. The workers 
do not of course possess any striking odour, but what little odour 
they emitted was certainly disagreeable. 

BattZe with hlach ants . — ^In order to find out whether it would 
be possible to establish these ants on trees , in the plains as also 
to study their habits outdoors a few nests obtained from the 
hills were kept under observation attached to branches of suitable 
trees on the college premises. One such was grafted on to a 
branch of a Peltophorum tree and another to a Neem tree. 
\Yithm a few hours after introduction the ants began to stream 
out along branches in small numbers. In the cool of the morn- 
ing or evening particularly, large swarms of workers sallied forth 
in continuous streams along different branches and, as the sun 
grew hotter, returned with spoils of diverse kinds to the nest. 
Except during the hottest part of the day they were busy with 
their normal duties such as foraging, milking ant cattle, etc. 
But soon they were faced with a formidable enemy in the shape 
of the common black ant {Ca m ponotus comprcssus). The soldiers 
and workei*s of the giant ants began to attack them all along 
their routes and attempted to storm their fortress after their 
retreat into the nests. The black ants possess the advantage of 
bodily size and strength and a more powerful armature of man- 
dibles ; but they were more cumbrous and certainly less agile 
in -movement. Any - unwary erematogaster caught between the 
great mandibles of a black ant was immediately killed. The 
smaller ants valiantly defended their nests against the intruding 
enemy; but despite the courageous defence they put up theirs 
was a losing fight. They were no match for the giants in single 
hand to hand fighting. But they soon developed different tactics 
and attacked their antagonists by rushing out of the nest biting 
a leg -or antenna and immediately retreating into the nest. As 
many as twenty or thirty ants would engage in this hit and run 
battle against one of the giants, who knew not how to defend 
himself. Thus by their agility and the weight of their numbers 
they were able to stem the attack. Thus they defended their 
nests for days. The battle field round the nest and branches 
and on the ground below was strewm wdth many dead and dying 
black ants literally covered with numerous dead and dying 
crematogasters firmly clinging to legs, antennae and other parts. 
The ootonias continued to fiourish for about a fortnight. They 
-ap^ently not much affected by the weather. The nests 
wittstoOT some b^avy April showers except that the outer 
sightly ^ftened. But the colonies soon dwindled, 
probably aeeopni of climatic changes, but chiefly as the result 

m, in the number of the black ants— too strong an 

ante to resist indefinitely. Ultimately 
ol Pie was wiped out, and the other removed to 

the %)r 
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Provisions in the Colony, — These auts do not keep any store 
of provisions in the nest. They appear to depend upon their daily 
labour for sustenance. Large quantities of the remains of termites 
and other used up food, mutilated wings, empty head capsules are 
sometimes found in the superficial compartments of their abodes. 
These are regularly cleared by workers from the nests. These ants 
have not been observed to keep any *ant cattle* inside their 
habitations. 

Guests in the Colony, — ^In almost all nests a good number of 
small dark- coloured Lepismids (PL IV, hg. 2) were commonly 
found. No other living creatures were noted associated with or 
living inside these curious nests. These small Lepismids were never 
seen in close communion with their hosts. They were obseiwed 
gliding furtively through the galleries of the nests. The nature of 
their food or their precise relationship with their hosts have not 
been ascertained. The Lepismid is a dark insect with a broad 
thorax and tapering abdomen. Size. — ^Length 4.0 mni.; width at 
thorax l.B mm. They are very agile in their movements and highly 
elusive and therefore escape being caught. The specimens probably 
obtain their food from small droplets of sweetish liquids spilt 
during exchange of food by the ants. In their general appearance 
they have a close resemblance to the Lepisimid Atelura (Lepismina) 
recorded by Janet. The specimens have been identified by 
Dr. Silvestri as Lepisma subnigrina Silv. cotygiiP Are they 
Myrmecocleptics ? ; , . 

Oexsus of the Community V . 

The strength of the ant colony must greatly vaify according to 
the supply of food. The colonies examined were invariably very 
populous. In order to obtain an idea of the population of a nest 
and to discover also the ratio of diSerent castes, a nest from the 
branch of a tree was removed intact and enclosed vdth all its occu- 
pants in a long-cloth bag. The nest in question was a comparatively 
small one 7^ in. by in. in size. The entire nest in the bag 
was put in a closed glass jar and chloroform introduced. After a 
time it was found that the occupants of the innermost recesses 
were not killed. The nest was now cut up by a fine saw into 
four slices and its occupants were again chloroformed. The 
contents of the nest were later on emptied carefully and weighed 
and the numbers of individuals in sample weights were actually 
counted and the results are presented as below: — 


Worker major including 

callows 

... 39,08-2 

Worker minor including 

callows 

... 13,192 

Males winged 

. . . 

... 4,614 

Females winged 

... 

59 

Female pupae 

. , . 

816 

Female larvae large size 

. . . 

634 

Eggs 

of ^ and d 

37 

Smallest larvae probably 

... 2,744 

Pupae of ^ and d 

... 1.100 


* My thanks are due to Dr. Silvestri for the identification of the sp^jctaaen. 
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Conclusion. 

In the foregoing paragraphs an attempt has been made to 
present the life-economy, structure, life-history, relations, nesting 
architecture etc., of these wonderful ants. Then natural history 
on the whole constitutes one of the most fascinating and instruc- 
tive chapters particularly in respect of animal instinct and inge- 
nuity. 
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THE MALAYAN OE BUEMESE SAMBAE 
{RUSA UNICOLOR EQUlNUSy 

BY 

W. S. Thom. 

{With a plate). 

The Sambar is described as the typical forest deer of South- 
Eastern Asia. Yarious races of this animal have been recognised 
within the wide area of its distribution. The typical form, the 
Indian Sambar {Rusa unicolor unicolor), ranges through India and 
Ceylon. It is the largest of all sambar and carries the finest 
horns. The Malay race, Rusa unicolor equmus, inliabits Assam, 
Burma and the Malay countries. 

A Malay stag averages about 5 ft. in height, wliile a full-growm 
male weighs about 5M lbs. The horns of a mature Malayan 
sambar are set closer as a rule and average about 30 in. in length, 
but any horn over 35 in. is good. While the horns of the 
Malayan sambar are shorter than those of the Indian animal, 
they are massive and have a good if not greater average girth. 
The brow tine is usually much longer in proportion to. the beam 
than is the case with the horns of 'Indian sambar. A heavy pair 
of antlers reaching 35-38 in. in length is a trophy worth having. 
The largest Malayan stag shot by me had a head of the following 
dimensions: — ^Lei^th 42 J in., g^rth 9| in., tip to tip 30 in.; widest 
inside 31 in., points 3 in. + 3 in. The head judging from the 
measurements given in the Burma Game Manual of the year 
1929 is the record head for Burma. For India, the record is, I 
believe, the famous head from Bhopal which tapes 50f in. 
So far as Burma is concerned, the best beads of deer, especially 
samabar, and of Bovines in general are to be found wherever there 
is a plentiful supply of food and water throughout the year and 
numerous salt-licks rich in bone and horn forming properties, 
together with a luxuriant growth of good gra25ing grass, under- 
growth, evergreen tree and bamboo forest. Good feeding and horn 
and bone forming mineral salts seem to me to be material essential 
to the development of good heads. I am aware of course that 
in the dry zones of both India and Burma, where the pasturage 
cannot compare with what obtains in other parts of these coim- 
tries, excellent heads are developed. But perhaps in these dry 
areas the absence of good grazing is compensated for by the 
presence of salt-licks rich in substance conducive to the growth 
of bone. My explanation may not be correct but I put it forward 
as a theory which may explain the prevalence of good heads in 
particular areas of the Sambar’s distribution. 

The average colour of the Malay Sambar is darker than the 
Indian species, approaching to black or slaty grey in old 
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The hair is coarse and long and forms a heavy ruh: round the 
Ihi'oat in matui’e stags. 

Sambar are found pretty nearly all over Burma wherever there 
is sufficient cover for them. 1 have come upon them in every 
t^’pe of country, and at all elevations in both heavy or open 
bamboo and tree forest, in Ichaing or elephant grass, in thickets 
of wild plantain and evergreen ponzoes or deserted cultivation. 
Sambar are however never iound m the open scrub jungle, usually 
frequented by Thamin i.e. Brow Antlered Deer (B. tliambi). 

Sambar are rarely found together in any numbers. Stags and 
hinds are often found singly, but small herds of from six to a 
dozen in number are commonly met with. 

Sambar feed mainly at night and, as such, are described as 
nocturnal animals, but hinds and young stags come out to feed 
with systematic regularity in the late afternoons and do not usually 
seek cover till the sun is well up in the morning. Old slags are 
more seelusive in habit. They often occupy very inaccessible 
places during the day and lie up on the toi^s of precipitous rocky 
slopes, where a good breeze is available to keep oft’ the flies. Or, 
they resort to ell- wooded jflateaus at the head of steep rocky 
streams, from whence they are able to command a good view 
of the suiTounding country. A sambar makes hardly any move- 
ment and no sound when resting on the ground. The occasional 
flicker of an ear or a shght movement of the withers betray his 
presence only to the trained practised eye. 

Sambar love wallowing in mud wallows, especially during the 
cold weather and frequently resort to dew ponds, pools and the 
beds of drying streams, or they frequent wallows excavated by 
pigs, elephants and rhinoceros. They also visit salt-licks at night. 
A habit -to which they are more addicted, in my opinion, than 
any of the other large or smaller game in Burma. 

The question as, to how often sambar drink depends a good 
deal on season, temperature, climate and on the amount of water 
available in the area. An important factor is the extent to \\ffiich 
the ammals have been subject to harassment. According to some 
o£ mj Burma hunters, sambtvr drink nightly, others incline to 
the belief that they drink only every second or third night. I 
believe that these animals can go without water fur even longer 
periods if obliged to, but if undisturbed, they drink regularly. 
Thamin, on the other hand, though living in hot dry regions, 
are very abstemious as comj^ared with other deer and do Tvithout 
water for long periods. 

Sambar are perhaps the most alert of all auimals found in the 
jxmgies of Burma, with the exception perhaps o± the Tapii\ Like 
other animals they seem to have a sixth sense. At the slightest 
sign of danger, a sambar is able, in the darkest night, to dash 
through the jungle, carrying his spreading antlers through the 
tangle of trees and covering the most dangerous and precipitous 
ground in its headlong stride. 

Compared with bison or tsaing, the sambar lives in closer 
assooiation ^th Man. Its most deadly enemy in the jungle is 
undoubtedly ' the Wild Dc%. My experience with these vermin 
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is that the victim is hamstrung and not emasculated as is gener- 
ally supposed. I once had the unusual experience of coming 
upon a huge emasculated boar, covered vith wounds, hmping 
pahifully along, suiTounded by about 20 wild dogs. None of the 
dogs showed any signs of injuiy. I succeeded in shooting two of 
them with charges of buck shot and put an end to the miseiy of 
the boar who, champing her jaws to the last, made a gallant effort 
to get at me. I have heard sambar scream on several occasions 
at night when seized by wild dogs. A pack of w’ild dogs wdll take 
mouthfuls out of a sambar w^hilst the animal is alive. I have 
heard the same agonising cry of fear from a wounded sambar 
seized to have its throat cut or halalled. It is a heart-i'ending 
sound impelled by overw’lielming feai\ Fear, occasioned by the 
imminence of death, must be potent in its effect on such liighly 
strung and sensitive animals as deer. I have seen tw^o instances 
of very young sambar fawms dying from fright. In both instances 
my hunters captm’ed fawns that had run into our party instead 
of bolting with their dams. There were no injuries of any des- 
cription on either occasion, for I made a careful postmortem 
examination and, although I had no means of diagnosing the cause 
of their death, I could only assume that, as neither of the animals 
had been roughly treated, they had died of heart failure, induced 
by flight. In one case the animal died in my hunter's arms within 
a few feet of me after a very brief struggle. 

The sambar 's customary ‘bell' is a familiar sound in the Indian 
jungle. Peacock in his Game Booh for Burrma says he has not 
heard in Burma the loud belling notes made by sambar stags 
when disturbed. It seems to me that he has been somewhat 
unfortunate in this respect, as I have often heard them bell loudly 
in various parts of Burma. A stag sambar in full horn will in- 
variably utter these loud belling notes of alarm on scenting a tiger 
or when disturbed or when suspicious of some noise it has heard 
in the jungle and cannot fathom. Any sound out of the common 
— ^iike the faU of a heavy branch from a tree will cause sambar 
to ben repeatedly, A sambar taken by surprise gallops off with 
a succession of leaps and bounds for some distance and then, as 
often as not, pulls up suddenly and turning round to face the 
danger makes the w'elkin ring with its ‘belling', while it also 
stamps its feet fi’om time to time. Which brings me to the 
subject of ‘stamping gromds'. 

Sambar have regular ‘stamping grounds'. In open grounds as 
well as in the jungle, one often comes across these circular bare 
patches, devcnd of aU vegetation which have been stamped bare 
by the hooves of sambar. These stamping grounds may be 
anything from 10 to 40 feet in diameter. The smaller grounds 
I suspect, are the work of solitary stags. Bo these stamping 
grounds serve any particular purpose? Why do sambar make 
them? 

Fletcher in his book Sport in the Nilgiris states that he cotdd 
never account for these clear circular spaces made by sambar 
always under an overhanging tree. He did not credit the 
planation given by the local shikaris that they were ‘swinging 
8 
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places’ and that a stag hooked his fore legs over the overhanging 

branch and svung backwards and forwards, his hind legs trailing 

on the ground kicking the space clear. A stamping ground is not 
necessardy made under overhanging trees. The sambar being 
essentially a forest animal, it is natural that the majority of these 
‘clearings’ are found under trees. But I have found such stamp- 
ing grounds right out in the open where there were no trees or 

bushes in their immediate vicinity. ‘Josh’, Fletcher’s tame 

sambar solved the riddle as to how these stamping grounds w^ere 
made. Fletcher discovered one of these open patches imder a tree 
close to his bungalow’ and, feeling sure it w’as ‘Josh’s’ work, he 
watched him. A few’ mornings later he saw ‘Josh’ go to the tree 
and indulge in the most extraordinary antics. He pawed up the 
ground turning slow’ly round and round at the same time, and 
then stood straight upon his hind legs like a goat. This w’as 
repeated over and over again. Many a morning and evening 
afterwards, Fletcher saw’ ‘Josh’ going through the same gymnas- 
tics, but the animal’s reason for doing so were not clear to him. 
He suggests that his sambar was working of a redundancy of 
animal spirits. All w’ild animals are blessed with an excess of 
vigour and spiiits which takes exiiression in cmious w’ays. 
Village cattle and wild cattle, for no apparent reason, will suddenly 
begm digging up the ground or a mound of earth w’ith their hooves 
and horns. It may be, as Fletcher suggests, that these antics 
are an outlet for surplus energy, but w hy sambar select and adhere 
to a special site for their performances is a puzzle. It is w’ell 
known that many animals have the habit of resorting to a parti- 
cular spot for dropping their excreta. It is suggested that in 
social animals this habit may serve as a guide in keeping indi- 
viduals of a herd together- The stamping grounds of sambar 
may serve a similar purpose and provide a sort of meeting ground, 
particularly during the mating season. Fletcher unfortunately 
does not mention the age of his tame sambar, nor tell us w’hether 
it was a stag or doe, or the time of the year w^hen the animal 
carried out its antics. It is signficant that these stamping 
grounds are never seen in the rains, but are most in evidence in 
the beginning and through the cold weather, which coincides w’ith 
the main breeding season of sambar. At this period, the majority 
of stags are in rut; they commence to challenge each other. Such 
a stag might w’ell give vent to its feelings in rearing up and 
stamping. Its antics w’ould then result in making one of these 
‘clearings’ or ‘stamping grounds’ which may thus become a meet- 
ing ground for combats and a place for continuous resort. I once 
had the good fortune to witness a fight betw’een a couple of stags, 
surrounded by about 8 or 10 does and immatui’e males in one of 
these ‘clearings’. The particular stamping ground w'as right out 
in the open ot the top of a watershed in the Yomah hills, at an 
elevation of about 4,200 ft. There wras no jungle anyw^here with- 
in 200 yards of the scene and I came upon the animals in broad 
daylight — an unusual circumstance, as from my observation their 
meetings seem to occur more often on bright moonlight nights. 
Two stags of the herd were engaged pounding away at each 
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other with their horns and hooves, frequently standing up on their 
hind leg as goats do when they fight. The clash of theii* horns 
as they met in mid air could be heard some way off. The stamp- 
ing ground on which this encounter took place had a diameter 
of 30 ft. 

Dui-ing the pairing season old stags stalk about with erected 
tail, outstretched muzzle and everted face glands and are then, 
by no means pleasant-looking animals. At this time, in captivity 
at any rate, they are highly dangerous. The period of gesta- 
tion. as I have observed it in Burma, is about 8 months. Most 
of the fawns being dropped during the monsoon at the end of 
June or about the beginning of July. But to this rule there are 
exceptions for I have several times seen a hind with a newly 
born fawn at heel in the early spring in Burma. 

As to the season of horn shedding, sambar are said by most 
sportsmen to shed their antlers annually from about May to July 
and to be in hard horn again in December. In Central and 
Southern India, the majority of stags are said to cast their horns 
between the end of March and mid-April. The horns commence to 
grow in May and are in velvet duiing the rains. Dunbar Brander, 
writing of sambar in his Wild Ayiimah of Central India ^ says that 
he had never heard of sambar being in full horn in August or 
September. E. C. Morris records shooting a stag in full horn in 
September in the BiUigrirangan Hills, S. India and Mr. H. Gr. M. 
Dunn, in the first week of September, shot a fine stag which^ 
had certainly been in full horn during the latter part of August.- 
My record sambar head for Burma, referred to previously, was 
shot about the 20th of September. Bletcher in has Sport in the 
Nilgiris says that he has shot stags in perfect hard horn in. July 
and August, when they ought to have been carrying undeveloped 
heads; whilst he once bagged a stag in velvet in December* 
Forsyth agi’ees that sambar do not shed their, antlers annually. 
There appears to be then much variation both as to the pairing 
season in sambar and the time at which the antlers are shed. 
Both are perhaps interconnected since the ability of the stag to 
fight and gain possession of a harem of females would depend 
upon the conditions of his horns. Variation in the time at which 
horns are fully developed would imply variation in the seasons 
of breeding and a parallel variation in the time at which females 
are ready to breed. This annual shedding of the horns by deer 
is a remarkable phenomenon and it has often puzzled me wdy 
Nature should, in the case of the deer tribe alone, build up a 
huge bony structure only to destroy her handiwork every year 
and begin the whole process ie novo, 

• Another matter which has been the subject of comment is the 
frequent prevalence on the throat of a peculiar bare and hairless 
patch, about 6 in. in diameter, usually referred to as ‘Sore Neck 
in Sambar'. I will not go so far as to say that every wild 
sambar in Burma has this sore, because I, and other people whom 
I could name, have come across several animals vdthout it. I 
have even been. told that a similar sore has often been seen on 
the necks of thamin or brow-antlered deer (Eucervus thamin) and 
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observed, in one instance at least, on the neck of a barking deer. 
Even sambar fawns are occasionally affected. Sanibar bred in 
captivity, both does and stags, ai*e however free from such dis- 
figurement. Peacock in his book states that the animals are free 
from these sores in India, but this is not the case at all. Several 
writers in India have commented on it. The cause, according to 
some WTiters, is said to be due to the attack of some parasite, 
but, so far as is known, this parasite has not been satisfactorily 
isolated or identified. A note on the subject appeared in the 
Journal of the Natural History Society of Siam under the sig- 
nature of Mr. P. B. Kemp, who was engaged on survey work. 
Mr. Kemp shot several sambar in Siam and during the months 
of December and June he observed that they were all affected 
by a peculiar sox^e situated in the middle line of the throat. The 
actual sore ’was about inches in diameter and the skin around 
it was devoid of hair w^hich had apparently been rubbed off over 
an area about 8 inches long by 6 inches vide. The sore was 
superficial and did not extend deeply. Mr. Kemp states tliat 
this disease is recognized among the Siamese as the Khi-Raon- 
Kwang or the leprosy of the sambar. It is believed to be due 
to the animals eating the fruit of the Ma-Kawk tree, a kind 
of wild plum generally known as the ‘wuld olive’. Mr. Kemp 
unfortunately does not give the botanical name of this W’ild ‘plum’ 
or ‘olive’. The appearance of the sore in these animals is stated 
by the Siamese to synchronise wfith the time of the appearance 
ot fruit on the Ma-Kawh trees. To take Mr. Kemp’s theory, so 
far as my experience goes the only ‘wild plums or olives', if one 
can call them such, which both sambar and barking deer eat in 
this country are the ‘Gwethee’ {Spondias mangifera) and the 
‘Zibyuthee’ (Phyllanthus emhlica). The people of this country eat 
a cultivated and larger variety of Spondias mangifera which is 
quite palatable. I have seen as many as 12 pr 18 bleached 
stones of the latter fruit lying on the ground where sambar have 
rested, bringing up the stones from time to time and leaving them 
on the ground. If I have correctly identified the ‘olive’ or ‘plum’, 
referred to by Mr. Kemp as causing the disease among sambar 
in Biam, would not barMng deer 'which also eat both these fruit 
develop the same disease? 

The same disease hus been observed by members of the 
Bombay Natural History Society in Assam and, it would be 
interesting to know if this has been the case in other parts of 
India. Mr. Dunbar Brander (see pp. 987 and 938 of vol. xx^di, 
No. 4 of 31-7-21 of the Journal of the Bombay Natural History 
Society) says, ‘I 'v\as much intei-ested in the notes regarding the 
mark or disease observed on the tluoats of sambar. I have several 
lames observed the same thing on sambar in the United Provinces, 
sdways during the period that hair and horn were undergoing a 
ohmgeu At this period sambar do not come under much observa- 
tkKU tod I am indined to think the wound is more common than 
is generally thought. The scare has always emanated from the 
centre of a whorl of hair on the throat and, as it has only been 
observed by me during the time the animal was changing coat 



THE MALAYAN OR BURMESE SAMBAE 


615 


or horn, I naturally connected the two and came to the conclusion 
that the sore or mark was the result of the changes taking place - 
I can only throw^ this out as a suggestion.’ 

I wrote to the officiating Director of Veterinary Services, 
Burma, Rangoon, Captain S. R. Rippon, in June 1935, about 
this subject and asked him to kindly go into the matter if possible 
and see whether he could not ascertain why these sores on sambar 
existed. He informed me that the Director Mr. Mitchell was 
then away on leave and that he would go into the question on his 
return in October 1935, as he. personally, had no opportixnities 
of shooting any sambar. I have since heard from Mr. Mustiil, 
Game Warden, Burma, that IMr. Mitchell has supplied him with 
some test tubes containing preservative and that he, Mr. Mustiil, 
was going to collect some of the exudation from the sore of the 
next sambar he shoots so that Mr. Mitchell may be in a position to 
make an attempt to diagnose the disease, if disease it is. The 
wound always emanates &om the centre of a whorl of hair on the 
throat, as stated by Mr. Dunbar Brander, but it should be indi- 
cated that there is, normally, very little hair on the portion of the 
throat where the sore appears. If the sore or circular patch on the 
sambar ’s neck is not the result of a parasite or a secretory gland 
such as is found on elephants, camels, black buck, etc., then it 
may be the result of bites by ticks and the intense irritation set 
up by the animals pushing their way tlirough hhaing or elephant 
grass, ‘theke’, and under growth. The sore is finally enlarged by 
the animals rubbing their necks for relief against every tree trunk 
and branch they come across, the enlargement of the wound caus- 
ing more ticks to be finally attracted to the spot. It should not 
be forgotten also that there are several plants that cause the skin 
to itch like the devil, as for instance, a climber with yellowish 
coloured hairy beans or pods and besides at least two kinds of 
stinging nettles, not to speak of a horribly itchy plant with largish 
leaves known in Burma as the petya. Then again there are the 
fine hairs of the bamboo which also set up an imtation when 
brought in contact with the skin. It is many years since I shot 
a sambar, but so far as my memory serves me, these wounds or 
sores on the necks of sambar, which I first noticed in 1890, although 
red in appearance, hardly bleed at all and only exude a kind of 
whitish-looking oily or watery substance. VTien sambar push their 
way through grass and tick-infested jungle, especially during the 
cold weather, when ticks seem to be more plentiful than at any 
other time, the animals hold their heads well up and these insects 
then find the throat and neck the most convenient spot on which 
to gather. Could this be the cause of the sore? Captain Rippon 
in his letter to me says that the skin on the bare patch on the 
tame sambar ’s neck in the Rangoon Zoological Gardens appears 
to be quite normal, i.e. there were no signs of any parasitic disease 
to the naked eye nor does it appear as if the hair has been lost 
by rubbing. Captain Rippon also thinks that the bare patch Is 
probably a normal characteristic of the species and he 
whether the sores are due to rubbing. He states also i 

certainly would seem to be too much of a coincidence to | 
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this area on the neck affected in that way in every ease, ticks 
must be found on other parts of the body as well where the 
skin is protected by a full growth of hair which at the same time 
is capable of being rubbed by the animal at will. Captain Eippon 
ill his letter to me also goes on to say that Dunbar Brander's 
theory would appear to suggest that the sore may be connected 
with rutting. This, he says, is interesting as the sore might be 
some secretory gland which functions only at times of sexual 
activity, but is there, he remarks, any evidence that the sores 
are seen only in the cold w^eather i.e. during the mating season? 
Major C. P. Evans in his book Big Game Shooting in Upper 
Burma has a lot to say on the subject of the sambar sore, vide pp. 
144-8 of his book, but I will only quote a few extracts. He says 
that the Burman and Indian Shikaris state that the sambar is 
attacked by a parasite (I ' doubt whether they could explain 
what a parasite was) and that the sore is caused by the animal 
rubbing itself to get relief from the irritation. This he says no 
doubt is true so far as it goes; but they are quite unable to 
explain why sambar should invariably be attacked in exactly the 
same place, or why the sore should be as circular as if it were 
made by a pair of compasses, and why sambar alone of all deer 
should be so afflicted. But are sambar the only deer so afflicted? 
Havien’t black buck in India got it? Evans goes on to say that 
he does not himself believe in the rubbing theory. If the beast 
rubbed itself against a tree or branch to get rid of the irritation 
it would do so with an up and down motion and the result would 
be irregular scratches along the throat. But strange to say in 
spite of the forbidding appearance of the sore sambar do not appear 
to be at all inconvenienced by it. Evans says that he has watched 
sambar, when out in the open both in India and Burma for half 
an hour or more at a time, on purpose to see whether the animals 
rubbed the BCH»e; but he never saw any sambar whether young 
ar old pay the slightest attention to it. That the disfigurement 
by a peculiar parasite which only attacks the sambar 
m Eyans qpite coriam; J^ut why it should invariably 

eonShe 11^ aitenfeons Iso. it j^iould eause^.a com- 

E lete dbeeulaif sore and baidiig done so, desist feotn further attack 
:e is tmable to explain. Judging by the bleeding spot in the 
centre of the circle it looks, according to Evans, as if the parasite 
having reached its limits, returned to the original spot and fed 
there, since it is, in full grown animals always quite raw, the 
imm^nder of the circle being merely bare and pink-looking. Seen 
III the eaity dawn this raw spot has quite a gruesome appearance. 

' H. Stockley also comments on the ‘sambar sore' 

mi, on page 15S of his book Big Game Shooting in the 

Minpire, but he adds nothing new except to say that he 
dbol "sambar . without the sore as well as with the sore. 
^ 0 mpam 0 t let hope we will have a complete or at least a partial 
of the ’ mystery after Mr. Mitchelh has examined the 
of the test tubes which no doubt be forwarded to 
him By Mr, Mustill in due course. 

The hunters in the Buby Mines District of Upper Burma have 
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stories about a small active little animal they call a Sat Kalauk 
which, although perhaps larger than a weasel, is said to be not 
unlike that animal in appearance. This creature is said to spring 
at and hang on to the thi*oats of sambar as they move through 
the jungle. It appeal’s they seize the sambar by the throat with 
their teeth and, after hanging on for a few seconds and drawing 
blood, drop off again. I wrote to Mr. MustUl, Game Warden, 
Burma about this matter and asked him whether he could make 
enquiries to get to the bottom of the matter. He promised to do 
so. Sat Kalauh in Burmese means the sambar ’s bell, sat mean- 
ing sambar, and kalauk a bell, or w’ooden neck knocker, or 
clapper. These bells are worn round the necks of elephants and 
buffaloes w’hen they are loosed in the jungle so that their owmers 
may know w’here the animals are as the clapping sounds of these 
bells can be heard quite a long w^ay off- Wliy this ferocious little 
animal the Sat Kalauk should w'ant to attack such large animals 
as sambar is a mystery. I see Mr. Peacock on page 274, of his 
book A Game Book for Burma etc. refers to the Indian Marten 
{Chanonia flavigula) Burmese N abashing as being the Sat Kalauk. 
He also says that many jungle Burmans insist that Martens 
occasionally run down and kill barking deer. There is no doubt 
about this. It is a very destructive animal and is often caught 
killing fowls, seizing the birds by the throat. As a matter of 
fact, there is a general belief in the Kuby Mines District, that 
the Sat Kalauk will kill and feed on the body of any animM it 
can puli dow'n and all seizures by it are evidently made at the 
throat. Mr. Eyan of the Euby Mines shot one of two pine 
martens that had killed a village goat and were eating it when 
he appeared on the scene and shot one of them. The death 
wound on the goat in this case was also on the throat. The pine 
marten is also very destructive to fruit and Indian com gardens. 

The most commonly seen game track in Burma is that of the 
sambar, yet, as Mr. Peacock truly remarks, one may hunt for 
days without seeing a single specimen. Stalking sambar on foot 
is by far the most sportsmanlike way of killing them, but- 1 am 
afraid more are shot now-a-days from cars and in beats, or drives, 
or by hunters at night on foot equipped with electric torches, than 
by the legitimate means of stalking. The eyes of the animals 
are plainly seen at night when a torch is used and many a sambar 
has been done to death at night by this means and has . had a 
charge of buck shot fired into its body at random only to get 
away to die, sometimes days afterwards, a miserable lingering 
death. Sambar are difficult animals to drive, marvels at finding 
a weak spot in a beat and most determined in breaking back. 
It is perfectly marvellous, as Bohilla says, with wh^t complete 
silence so heavy a beast with his spreading head will make his 
way in front of the line through dense cover and over broken rocks. 
The sportsman may have sat for an hour with exemplary patience, 
silent, motionless and noiseless, at his post. A big sambar may 
have come up close without the ‘gun' having had the faintest 
inkling of it, and may have been standing suspiciously sniffing tW 
air, and listening with its huge ears, making up its mind 
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further advance, should the beaters approach too near. Should the 
sportsman under such cii’cumstances, seeing the beaters close up 
and imagining that ail is over, move even an eyelid, the wai’y 
beast is off vdth a plunge and a crash, either back through the 
line of beaters, or down hill to turn their flank, sometimes giving 
the occupants of the less sought for posts below a chance of a 
shot. Another moment or two of motionless silence and the 
occupant of the post would have had an easy shot at the huge 
deer, as he w^alked delicately like Agag along the well known 
path, or quietly scrambled up the rocky defile to the top. All 
the other animals come along with much less concern or conceal- 
ment; only the sambar stag is thus cautious. 

It is certainly much grander sport following and stalking the 
sambar on foot. The ground may be difficult, steep, dangerous 
and rocky; but where a deer can climb a man can climb also. 
The jungle may be dense, and the foliage luxuriant, but the sports- 
man content to wander all day in the forest rifle in hand for the 
chance of obtaining a shot accompanied by only one or tvo men 
is sure to meet with ultimate success although he will probably 
not bring to bay so many animals as the man who lurks behind 
a tree or rock, and has the game driven up to him to be murdered 
at point blank range, or as the man, vho dazzles the vision of 
an animal at night with the headlights of his car and then 
slaughters it in cold blood at five or ten yards range. 

I have aheady referred to the large sambar stag shot by me 
the measurements of whose antlers I have given. I came upon 
this animal suddenly at about fifteen paces in more or less ojoen 
country, when turning a bend of a stream in the Thayetmyo Yoma 
hills, where the rushing sound of the w^ater drowned the foot-steps 
of myself and hunters. Two soft-nosed bullets from a double 
hammerless 308 Enfield Eifie accounted for him. The first bullet 
got him in the neck paralyzing him, w^hilst the second shot went 
through his heart and brought him down with a crash. Although 
a stag sambar does not appear to possess the vitality of some 
animals of lesser size that I have shot, I am of opinion that the 
303 is not powerful enough for these large deer. A *400, "428, 
•318 or even a •STS w'ould be more effective. Some people have 
of course shot them at close quarters in a drive using a 12 bore 
shot gun and lethal ball or even vith L.G. or S.G. buck shot. 

Sambar are, or were, until quite recently hunted on foot with 
dog^ by sportsmen armed only with long hunting knives. The 
animal, W’hich is not a great stayer at any time in any country, 
and seems also to succumb more easily to a rifle bullet than most 
animals, is easily run dovn and bayed by the dogs, vhen the 
sporisman steps in wdfh liis knife and administers the coup ile 
It is a highly exhilarating but dangerous sport as I have 
experienced, mysefi in Ceylon. A sambar stag can inflict a dan- 
gerous wound with his horns, whilst the hunter has also to be 
in the pink of condition to stay the pace. These animals can also 
rear up and strike out with their fore feet besides using their 
horns to gears one, Sambar when exhausted and run down by 
dogs or by human agenqy take, as often as not, to the nearest 
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stream, and stand at bay in the deepest pool they can find until 
the end comes. It seems a pitiful end for such a grand beast.. 
They take to water readily and swim with the body submerged, 
only the face and the antlers showing above the surface. 

The skin of a sambar is useful if properlj'- tanned and con- 
verted into leather for trunks, kit bags and foot wear. As a trophy 
the skin is useless because of the coarseness of the hah. 

The horns, when in velvet, are much valued by the Chinese 
for medicinal purposes. Such horns when obtained are smoke- 
dried and sold for about Es. 25 to Es. 30 per pair. A Eussian, 
at the present time, is doing a roaring trade in Korea by farming 
deer with the object of selling horns when in velvet to the Chinese. 
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SIlim Ali. 

With Notes by Hugh Whistler. 

Part YII. 

{Continue tl from page 35 of this volume). 

Sub-Pamily : BuBOXixiR . 

Ketopa zeyloneasis lescheoaulti (Temm.). Tlie Bengal Brown Fish-Owl. 

Specimen collected: 932 cf* 3-12-33 Xenmiara 30U ft. 

Elsew^here noted at: Thattakad (2UO ft.). 

Colours of bare parts: Ins golden yellow; bill pale greenish grey, dusky 
on culmen and tip; legs and feet dusky yellow; claws homy brown. 

[The specimen fcf) measures: 

Bill. Wing. Tail. Tarsus. 

50 379 190 71 mm. 

No other Travancore specimens seen. — ^H. W.] 

Occasional solitary birds w'ere observed on rocks in the Periyar Biver at 
dusk. A pair at Nemmara had their domicile among large trees in the com- 
pound of the Travellers’ Bungalow. In this locality the species was noted 
as fairly common. Its call — a subdued eerie ventriloquistic boom-boom etc. — 
was heard chiefly at dusk. On the whole, the Brown Fish-Owl is perhaps 
commoner in our area than the Survey records suggest. According to Ferguson 
(J.B.N.H.5., XV, 667) it is ‘common in forest land in the low' coimtr)" [of 
Travancore] near the sea coast’. He mentions specimens that had lived in 
captivity in the Public Gardens, Trivandrum, for 10 years. Elwes (Ihis, 1870. 
p. 527) found this owl common in the lower valleys of the Cardamom Hills. 

In the Palni Halls, both Fairbank and Terry (5.F., v, 392 and x, 469) 
Iiave recorded it from Eodaikanal. In Ceylon it is represented by the typical 
race which has a general distribution up to 4,000 ft. 

Breeding: The testes of the specimen (3 December) measured 10x5 mm. 
Ferguson gives the breeding season in Travancore as !March and April. 

Bubo bubo bengalensis (Franklin I . The Indian Great Horned-Owl. 

Bpecimens collected; 628 cf 19-4-33. 633 9 21-4-33 Aramboli 250 ft. 

Elsewhere noted at: Nemmara (300 ft.). 

Coburs of bare parts: Iris bright reddish-orange; bill horny brown; feet 
greyish-brown; claws horny brown. 

[These specimens extend the known range of this species. The cf measures : 

Bin. Wing. Tail. 

42 365 185 mm. 

~H. W.] 

The Ind i an Great Hbrned-Owl hs^ not been previously recorded from Tra- 
vancore or Codmu. It was, in fact, not known to occur in South India south 
of about Madras wt the east and the Nilgiris on the west, 
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At Neroiiiara (Cocbin) only a single example was observed in open teak 
forest at the base of the Nelhainpathy Hills, on the edge of the Palghat G-ap. 
At Aramboli (South Travaiicore) , however, the birds were not uncommon. 
During the daytime they kept to fissures and hollovs among the gigantic 
boulders on the hillocks flanking the Aramboli Gap, whence they issued forth 
at dusk with deep resonant hollow calls of Bu-ho etc. At this hour they were 
usually seen perching on the summits of boulders etc. whence they presently 
glided off on outstretched wings for enoimoiis distances — occasionaliy covering 
half a mile or more without a flap — to their accustomed feeding grounds in 
the cocoanut plantations and cultivated country about the town. 

It has not been met \Mth in the Palni Hills and it evidently does not 
occur in Ceylon. 

Breeding : The gonads of the specimens (19 and 21 April) were inactive- 
No other data in this regard "^as procured by the Surveys. 

Huhua nipalensis nipalensis (Hodgson). The Forest Eagle-Owl. 

Not met with by the Surveys. 

Ferguson (J.B.N.H.S., xv, 667) states that this owl is not common in 
Travancore. Two specimens taken alive in the low* country forest lived for 
some time in the Public Gardens at Trivandrum. Another was shot m the 
High Bange. 

It has not been recorded in the Palnis, but it occurs in the Ceylon hills. 

Breeding : According to J. Stewart (Fauna, iv, 418) the breeding season 
in Travancore is December and Janiiary. 

In dense mixed forest at Thattakad (200 ft. — February 1933) and also at 
Tenmalai (500 ft. — ^Alarch 1933) after dark and frequently all through the 
night, was heard the long-drawn kite-like whisthng call of an owl, the identity 
of which I was unable to establish. A specimen of this bird was shot while 
calling in December 1932 in the Biligirirangan Hills (Coimbatore District), 
but unfoiiunately lost in the scrub in the darkness. In the beam of the 
electric torch it looked about the size of a kite. Can it have been this Eagle 

Otiis bakkantoena bakkamoena Pennant. The Ceylon Collared Scops Owl. 

Specimens collected : 459 9 Ifl-3-33 Bajampgra 1,350 ft. ; 938 9 

3-12-33 Nemmara 300 ft. 

Elsewhere noted at : Kottayam ; Chalakudi. 

Colours of bare parts: Jueemie (459): Iris yellow; bill pale horny brown; 
feet greenish-plumbeous; claws horny brown. Adult (933): Iris brown; bill 
horny brown, paler on lower mandible; mouth pink; legs and feet bro^vnish 
flesh colour with a pale creamy tinge; claws pale horny brown. 

[Additional specimens examined: 

Bnt. Muff. Coll.: 9 3-3-96 Zoo Gardens, Trivandrum (Hair); o? no date 
Trivandrum (Fry); ooo? no date Mynall (Boiirdillon). Cf. S.F,, vii, 34. 

Measurements : 

Bill. Wing. Tail. Tarsus. 

2 9 9 21-22 144-147.5 68.5-69.5 27.5-30.5 mm. 

The juvenile FTo. *459 of this species is remarkably different from the adult, 
but I have no doubt that it is correctly identified as a juvenile in my col- 
lection from Sikkim of the closely allied 0. 5. Jeftia exhibits very similar 
differences. The upper plumage is grey on the forehead, crowm, sides of the 
head and nape, and browner on the mantle, back, rump, upper tail coverts 
and lesser wing coverts, the feathers finely stippled and vermiculated with 
dark sooty browm; mngs and tail, including tertiaries and greater and primary 
coverts as in the adult (grey phase); chin whitish; remainder of lower 
plumage greyish-fulvous, the rufi somewhat brighter, all feathers faintly barred 
and stippled with sooty brown. — ^H. W.] 

This little owl was fairly common in the localities named where it kept 
to well-wooded compounds in villages and towns, and also to deciduous forest. 
Its mellow but monotonous v:ut^-%Dui9 note, repated at intervals of 3 
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or so, usually liear<l at dusk and late into the night, and then again in 
the early mornings. It probably continues throughout the night. 

Fergaauii iJ.B.N.H.S., xv, 667j describes the Scops Owl as veiy common 
rhrougliout the low country in Travancore, but says that it does not ascend 
the lulls. Bourdiilon (apud Nidification, iii, 516) says that it also occurs 
in the foothills of Travancore and up to 2,000 ft. elevation. 

There is no record of this species in the Palni Hills. It is common and 
generally distributed in Ceylon, up to 3,000 ft. 

Breeding: Specimen Iso. 459 (18 March) ^\as a -juvenile ivith a very soft 
skull. It appeared to be about a month old and was moulting out of down 
plumage. 

Bourdiilon (Fauna, iv, 424) found this owd laying its eggs in holes in 
buildings in Travancore, but elsewhere it is said to nest in natural holes in 
trees. The breeding season in Travancore is given as January and February 
{Nidijication, iii, 516). 

[Otus sunia rttfipennfs (Sharpe). The Indian Scops Owd. 

Not met with by the Surveys. Mr. Whistler mentions (J.B.N.H.S., 
xxxviii, 236) that in the British Museum there is a $ collected by B. H. 
Morgan in the Palghat Hills in April 1876, and three Anjango specimens 
without precise data. The species probably occurs in our area since the 
Palghat Hills are sufficiently close to the northern boundary of Cochin Rtate 
to Slow of the probability even if the Travancore evidence is ignored, knowing 
that the ‘Anjango’ specimens are often of uncertain and doubtful origin.] 

Athene brama brama (Temminck). The Southern Spotted Owlet. 

Specimens collected: 538 cf juv., 539 9 5^0 9 S41 9 ad. 

8-4-33, 566 9 jav., 566 (S juv. 11-4-^ Cape Comorin ca. S.L., 702 9 91-7-33 
(Beach), 856 o? (Golf Links, ca. 100 ft.) Trivandrum. 

Elsewhere noted at: AriLmboli (250 ft.); Wadakkancheri (400 ft.); Trichur; 
EmSkuIam. 

Colours of bare parts: Juvenile: Iris lemon yellow^ or greyish yellow; bill 
pale sea green; feet greenish grey; claws horny black. Adult: ‘Iris yellow; 
bill plumbeous; mouth bluish pink; feet plumbeous; claws brownish black’ 
(Pillai). 

[No additional specimens with proper data seen. 

Measurements : 

Bill. Wing. Tail. 

1 c? 21 158 71.5 mm. 

2 9 $ 21 156 68-71.5 mm. 

The post-nuptial moult is complete and thsere is no spring moult. The 
post-juvenal moult does not appear to include the wings ana tail. 

Hr. C. B- Ticehurst reports on the down plumage of this owlet as follows: 
‘Pure white, short and very soft pxepennae cover body, except apterious of 
lateral neck, lateral body in front and each side of spinal tract above. Borne 
pr^lamulae of same type of down on lateral apteria in front.’ — ^H. W.] 

This species is without doubt the commonest owl in Travancore. In our 
experienee and that Ferguson {J.B.N.H.S., sv, 668) it is confined to the 
low eewmtry, but Nidifiention (iii, 525} says that it is also found in the Travan- 
we yBa up to 1,000 or 1,500 ft. elevation. 

The bir&i may be noet with usually in the neighbourhood of villages and 
cnltlviitHm, and wherever there are topes of large trees — especially old mango, 
tamarind and the like — ^with hollow trunks and branches to furnish harbourage. 
Old bmldings and crumbling walls also provide suitable dwelling and nesting 
sites. As in Ferguson’s day, they freely continue to inliabit the old ruins of 
^ fortided ‘Travancore Lines* near Cape Comorin. 

Bunllght does not seem to inconvenience this owlet greatly and it may 
frequently be seen on the move during the day w’hen, however, it is merci- 
lessly chivvied by other birds. 

It has not been recorded from the Palni Hills and it does not occur in 
Ceylon- 
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Breeding : Four of the Apni specimens were juvemle in various stages 
ot the dovn plumage. Theie is a marked discrepancy in the sizes of the 
young in a brood winch suggests that incubation commences from the laying 
of the first egg. As the full clutch consists of 3 or 4 eggs there may often 
be a difference of as many days between the ages of the first and the last 
to hatch. 

At Cape Comorin and Ai-amboli, between 8 and 16 April, numerous nests 
were found in holes in crumbling walls and buildings or rotten tree trunks 
and branches. All these nests contamed either hard set eggs or downy chicks. 
The nests emitted a strong and nasty stench. A number of family parties 
were also observed about at this period. 

Ferguson gives the breeding season in Travancore as March and April. 

Glaucidium radiatum malabaricum (Blythj. The Malabar Jungle Owlet. 

Specimens collected: 33 d 7-1-33 Marmyur at 4,500 ft.; 461 $ 18-3-33, 
471 d 19-3-33 Tajampara 1,350 ft. ; 781 $ 3-8-33 (Kovalam ca. 70 ft.), 830 9 
11-8-33 (Pulayanarkotta, near Yeli Lake) Trivandrum Environs. 

ElseA^here noted at: Kuriarkiltti (1,600 ft. — ^Annemalai Hills, Cochin). 

Colours of bare parts: Iris bright lemon yellow; bill and feet dirty 
greenish-yellow; claw^s horny brown. 

[Additional specimens seen: 

Brit, Mus. Coll,: 9 12-3-78 Travancore (Bourdillon) ; 9 lio date 

My nail (Bourdillon). 

Measurements : 

Bill. Wing. Tail. Tarsus. 

i dd 19.5-21.5 128-135 65-69 22 mm. 

5 9 9 19.5-21 124.5-134 61,5-68 20-22 mm.— H. W’.] 

The Jungle Owlet is not uncommon in the deciduous forest tracts of 
Travancore and Cochin, chiefly in the low country and foothills but occasionally 
up to about 2,5(X) ft. One of the specimens was shot at 4,500 ft. elevation. 

It was usually met with, singly or in pairs, in secondary open deciduous 
jungle, especially the bamboo facies. The bird gives itself away by fussily 
flying off from its perch on the approach of the observer, and seems little 
inconvenienced by bright sunlight. It settles on another branch or tree a 
short distance away, sitting upright and motionless but with head screwed 
round and staring hard at the intruder, looking all the time exactly like 
the stump of a dead branch. 

There is no record of this owlet from the Palni Hills though it probably 
ot*curs in the deciduous country about their eastern base. Glaucidium easta- 
notum found in a wet zone in Ceylon may possibly prove to be a race of this 
species. (See Eastern Ghats Survey, xxxviii, 237.) 

Breeding: Specimens Nos. 461 and 471 (18 and IQ March) were evidently 
preparing to breed shortly. Some of the ovarian follicles of the former were 
1-1.5 mm. in diameter, while the testes of the male measured 6x4 mm. No 
other breeding data was procured by the Surveys. 

According to Ferguson {J.B.N.H.S., xv, 669) the Jungle Owlet breeds in 
Travancore in March. 


Nfaox sctttiilata hlrsota Temm. & Lang. The Southern Indian Hawk- Owl. 

Not met with by the Surveys but I have seen a specimen in the Trivandrum 
Museum labelled o? 19-6-1893 Trivandrum, and another in the museum of 
the Maharaja’s College, Emfeilam, obtained in that neighbourhood. 

[Specimens seen: 

BnL Mus, GolL: d 26-11-79, d 24-2-78, d 3-12-74 Mynall (Bourdillon). 

3 <5 cJ measure ; 

Bill, Wing. Tail. 

22-23.5 197-198 * 114-116 mm.— H. W.] 

Ferguson writes xv, 668) that the Hawk-Owl is not imcommon 

in the Travancore hills at about 2,000-2,500 ft. elevation, and that it also 
occurs in forest land in the low country. 
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The Surveys appear to have overlooked this species completely. Bourdillon 
iS.F.j iv, 373) says that it frequents heavy jungle and the bordeis of clearing's 
where on moonlight mghts during winter numbers may be heard calling to 
one another. He describes the call as a monotonous double hoot (the lirst 
syllable prolonged, the second cut short) uttered from the bough of some 
bare tree. 

In Ceylon this Hawk-Owl is generally distributed up to 4,000 ft. 

Breeding: January to !May are said to be the breeding months m Travan- 
cure ^^Bourdillon , Nidification, hi) 536). 

OEDEH : ACCIPITEES. 

Family : Pandionidae. 

Paodion baliaetus haliaetus (Linn.). The Osprey. 

Specimen not obtained. 

Noted at: Cape Comorin. 

Ferguson states (J.B.N.H.S., xv, 66h) that in Travaucore the Osprey is a 
winter visitor to the lakes near the coast. Its status in Cochin is possibly the 
&ame although it cannot be anything like common since the Siuvey failed 
to come across it there altogether. In Travancoie aUo it was not noted 
about the Vembanad Lake or in such other likely localities b\ the backwaters 
in February'. Only a solitary bird was observed b\ Humaj un Abdulali near 
an irrigation tank, a couple of miles inland from tape Coinoiin, on 9 April 
by which time ibe hot weather emigration had prosimiabh coiiimeuced. 


Family : JEgypiid . 

Sarcogyps calvas (Scopoh). The Black, Pondicherrj’, or King Vulture. 

Specimen not collected: 

Noted at: Maraiviir (3500 ft.l; Thattakad (200 ft.); Peerinade 13,200 ft.); 
Kumili (3,000 ft.); Chalakudi; Padagiri (3,000 ft.). 

This species is perhaps the commonest vulture in Travaucore and Cochin, 
and is generally distributed throughout the area. At Maraiyur it was noted 
as practically the only vulture. While their numerical proportion to other 
vultures at wayside carcases of cattle remains more or less constant in the 
low country — namely the usual tw^o or three birds to each gathering — on one 
occasion at Peermade (3,200 ft.) over 20 of these birds had collected at a car- 
case to the almost complete exclusion of the other species. At Padagiri also 
an assemblage of about 30 Black Vultures were observed in company with 
others of their ilk at the viscera and some scrappy remains of a Nilgiri Tahr 
after the rest had been cut up and removed by the coolies. I have not seen 
such large ooneentiations of this vulture elsewhere. 

In the Palni Hills, Fairbanfc (S.F.^ v, 391) observed it rarely at the base 
of the hills, and Teny (5.F., x, 46B) more frequently at Puliingi. It is not 
found in Ceylon. 

Breeding: There is no published record of its breeding in Travancore 
or Cochin. 

Howard Campbell has found it breeding at Kodaikanal in the Palni Hills 
(Nidification, iv, 7). 

[QjliiS fnlytis fnlvescens Hume. The Indian Griffon Vulture. 

Bpecimen not collected. 

I include this vulture in my Travancore list with diffidence and with a 
fall realisation of the fact that no authentic records apparently exist from 
further south in peninsula than Dumagudiem on the Godaveri Biver. I 
must admit also that I often find it extremely difficult to differentiate between 
this vulture and inditui in the field and that under the circumstances tlio 
bare sight records can esaarry no real scientific value. However, as the note 
was in the field with a pfroper realisation of these difficulties and under 

the IwNu sparies separately, it might be as well to transcribe it for w’hat it 
is worth, in the hope that a fuiune collection of vultures may prove or disprove 
its correcUiesB. The record I have is as follows: ‘Kumili 3,000 ft.— 28 February. 
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Often buspected, but at least one delinitel} of this species seen in an assem- 
blage at a carcase near the Travellers’ iiungalon 

Vultures have been consistently neglected by collectors due, as in the 
present case, to lack of stoiing accommodation which of necessity has to be 
restricted o\\mg to the itinerant nature of suiwe;^ work. These and the larger 
birds of pie^ generally constitute, on this account, the Aveakest section of 
most collections. Yet they are a mo&t important group and our knowledge 
concerning, them is in mam cases suiprismgly deficient. Their collection may 
be recommended to people who are more or let>s permanently stationed in 
various localities and who aie not obsessed by immediate dif&culties as regards 
the stoiage and transport of their material.] 

^yps indicus iadicus (Scopolij, The Indian Long-billed Vulture. 

Specimen not collected. 

Xoted as follow &; ‘Marrmur 3,500 ft. — 13 January. 7 or b bnds appeared 
suddenly at a carcase of a dog when not a single one ivas in evidence m 
this localiU during the last 10 da\s.’ 

‘Luiiuli 3,000 ft . — "IS Februaiy. Several at a carcase near Travellers’ 
Bungalow’.’ 

‘Padagiri 3,000 ft. — 10 December. Over 15 birds of this species at 
remains of Xilgiri Tahr in steep valley, m association with calvu'i and 
Lites.’ 

The Long-billed Vulture is not common as vultures go, but generally 
distributed in small numbers in Travaueore, and its status in Cochin is about 
the same. Ferguson xv, 668j considered it rare in the former 

area. He mentions a live specimen brought in from Nagercoil, and that was 
the only locality he knew where it had been obtained in Travancore. 

Fairbank and Terry both include it in their Palnis lists where, how'ever, 
it does not seem to be common. It does not occur in Ceylon. 

Breeding : There are no published records of its breeding in our area. 

Pseadogyps bengalensis (Gmelinb The White-backed or Bengal Vulture. 

Specimen not collected. 

Noted at: Peermade (3,200 ft.}; Kumili (3,000 ft.); Aramboli (250 ft.}; 
Wadakkancheri (400 ft.); Nemmara (300 ft.}; Padagiri (3,000 ft.). 

This species is perhaps the commonest vulture in Travancore and Cochin 
though by no means as abundant as it is, for instance, in the Deccan and 
ill many "other parts of the peninsula. Carcases, whether in the low country 
or on the hills, seldom elude these birds for long. In an assemblage of 
about 40 vultiu’es at the remains of a Nilgiri Tahr shot in the Neliiampathies 
(ca. 3,500 ft.) only 2 or 3 individuals of this species were observed, however. 
On these hills, according to Kinloch xxvii, 943) the White-backed 

Vulture comes up as a temporary visitor from the plains and only roosts up 
there if gorged. This is probably true of the Travancore hills also. 

Fairbank and Terry appear to have overlooked it in the Palni Hills. 

Breeding: According to T. F. Bourdillon (J.B.2V.H.5-, xv, 669) a colony 
of these vultures used to build regularly every year in a bit of forest adjoining 
Oliver’s estate [ ?] in the Ashtobu Hills in South Travancore. When the 
forest was cleared for coffee, the birds entirely deserted the place. He gives 
the breeding season in Travancore as February to April. 


Neophrofl percnoptenis ginginianas (Latham). The Smaller White Scavenger 
Vulture. 

Specimen not collected. 

Noted at: Nagercoil; Cape Comorin; Aramboli (260 ft.); Wadakkancheri 
(400 ft.); Nemmara (300 ft.). 

The Scavenger Vulture is not uncommon in the dry low country of South 
Tfavancore — and in similar facies also in Cochin — ^though nowhere abundant. 
It frequents the neighbourhood of towns and villages the population of which 
provide it directly or indirec‘tly wuth sustenance. 

Kinloch (J.B'N.H.S., xxvii, 279) only observed a solitary bird by some 
coolie lines in the Nelliampathy Hills. 
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In tbe I'aini Hills, on tlie other hand, Fairbank {S.F.j v, 392) and TeiTj’ 
{S,F., X, i*I^) found this vulture on the slopes and occasionally on the tops oi 
the hiilb up to 5, QUO ft. ^\’helher it is a resident on these hills or nierclj 
visits them temporarily from the plains in search of food — as is likely — ^is not 
stated. 

It is a straggler into Ceylon. 

Bncding: At Aramboli (18 April) a nest ^\as located on a ledge of an 
inac<'ebsible rock-scarp which evidently contained young. One of the owners 
visited the nest with a bcakful of food that through Held glasses looked like 
ordure. No published records of its breeding in Travancore or Cochin are 
available. 

Family : Falconid je . 

Subfamily : FALCoKiNiE . 

Falco peregrimis caUdas Iiathain. The Eastern Peregrine Falcon. 

Specimen not obtained. 

Noted (either this or the next species t*) at: Fdtta^ain backwaters near 
Alleppey (18 February); Cape Comorin (10 April). 

The Peregrine is evidently an uncommon winter visitor to Tiavancoie and 
Cochin. The Sur\’ey definitely recognised it only once when a bird swooped 
down on a wounded Caspian Tern and attempted to cany it oil. 

Ferguson states iJH.X.H.S., xv, 672) that his collectors secured a single 
specimen on the backwaters in North Travancore in December 1903 and saw 
a second, also near tbe backwaters, at Quilon. 

Falco peregrin as peregrlnator Sundevall. The Shahin Falcon. 

Not met with (V) by the Surveys. 

Fer^son records (J.B.N.H.8., xv, 673) a single specimen shot by a Mr. 
Walch in Trivandrum and sent to the Museum in November 1893. 

Xinloch {J.B.N.H.S.t xxvii, 943) says the Peregrine is common on the 
Neiiiampathy Hills and breeds on the precipices of the northern slopes. Mr, 
Whistler points out {J.B,N,H,S.i xxxviii, 418) that this is probably the race 
to which Kinloch refers. 

[Falco jogger Gray, The Laggar Falcon. 

I have a doubtful sight record for this species from the tTrumbikera Peserve 
Forest, near Mundakayam, ca. 1,000 ft. elevation — ^16 February. A solitary 
bird was being chivvied by Astur hadius. 

There are no published records of its occurrence in Travancore or Cochin, 
and apparently only 2 for the whole of tbe Madras Presidency (Whistler, 
A,n.NMS., xsermi, 419).] 

Falc» sererifs rtiHpedaides Hodgson. The Indian Hobby. 

Specirnen. not obtained. 

Noted at: ^pe Comorin (ca, S.Li.); Padagiri (8,000 ft.)? 

Mr. WMstler has saen the following specimens in the British Museum; 
(S no date Travancore (Bourdillon) ; cf 27-4-1874 Kowdiar, S. Travancore: 
($ 14-2-14 Aneichardi (Stewart). 

The status of the Hobby in Travancore and Cochin is in some doubt. 
The Bourdillon brothers considered that it might breed in Travancore, but 
Fei^uacm says xv, 673) that it may be seen on the hills and 

oecasionally m tbe low country in the cold season. He evidently believed it 
to bo only a winter visitor to Travancore. 

ICinkj^ xxvii, 94^ found it not uncommon in the Nelliafti- 

pathy HjIIs. As be does not specify any season, it is evident that he also 
believed it to be a resideni. 

fiv, 34) *lt c«tsu% occurs aad must breed in the 

Travaxicoi^ 
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Falco tinnunculus tianunculus Linn. The European Kestrel. 

Specimen collected: 918 ad.] 29-11-36 Wadakkanchen 400 ft. 

Additional specimen seen by Mr. Whistler : 

Brit. Mus. Coll. : cf imm. Travaneore (Fryj. 

Faica tinnuncultts objurgatus (Stuart Baker). The Indian Kestrel. 

Specimens collected: dol 9 9-4-33, 573 9 12-4-33 Cape Comorin S.L. 

Elsewhere noted (races undiSerentiated) : Maraiyur (3,500 ft.); Santhan- 
para (3,500 ft.^; Peermade (3,200 ft.); Camp Deramalai (3,000 ft.); Kuriar- 
kutti (1,600 ft.); Kemmara (300 ft.); Padagiri (3,000 ft.); Karupadanna (ca. 
S.L.). 

[Additional specimens of objurgatus examined: 

Brit. Mus. Coll.: cJ a-d. 2-12-78 Travaneore (Bourdillon) ; ad.] 9 
20-2-14 Aneichardi (Stewart); [cf ad.] ?-3-75 Bridge (Bourdillon). 

Measurements ; 

Wing. Tail. 

3 ad, dd 228-235 148-163 mm. 

3 9 9 237-257 145.5-169 mm.— H. W.] 

Colours of bare parts: Iris brown; eyehds, cere and basal portion of 
low'er mandible greenish-yellow; bill plumbeous with horny brown tips; mouth 
greyish pink; tongue tiesh coloured with dark tip; legs and feet bright chrome 
yellow ; claws black. 

The Indian Kestrel as a resident is fairly common but not abundant in 
Travaneore and Cochin, in the low country as well as on the hiUs. During 
the breeding season it is probably commoner in the latter where it is said to 
nest on the crags and precipices. Its numbers are augmented in winter by 
the influx of the migratory European race, but the tw’O are by no means 
easy to differentiate in the field. 

The birds were usually met with singly, perched upon dead trees, telegraph 
poles or stones on grass-covered hillsides, in open cultivated country and by 
the backwaters. They also resorted to Ihe stubble and scraggy grass-covered 
patches by the seashore. They frequently occupy the same look-out post day 
after day, and appear to have well-defined feeding territories. The birds either 
quarter the ground, hover and pounce upon their prey — field-mice, lizards, 
locusts etc. — or procure it in the manner of a shrike, swooping down on the 
ground from their perch and returning with it. 

Both Eairbank (jS.E., v, 392) and Terry {S.F., x, 469) found the Kestrel 
fairly common in the Palm Hills. The former observed it at 7,900 ft. elevation 
on Mount Kebo till the middle of June and considered it a permanent resident 
on the top of the Palnis. 

The European race is found as a winter visitor in Ceylon, but there is no 
proof that the Indian Kestrel occurs there at all. 

Breeding I Specimens Kos. 551 (9 April) and 573 (12 April) both had 
conspicuously granular ovaries — with the follicles measuring 1 mm. or more 
in diameter. They were apparently in pre-nuptial body moult and prepaanng 
to breed shortly. 

T. F, Bour&Hon (J.B.AT.JJ.S-, xv, 673) observed a pair feeding their young 
in a nest an inaccessible ledge of rock at ca. 2,800 ft. elevation during 
April. 

Nidification {iv, 44) stat^ that Bourdillon and Stew^art knew it to breed 
in North and ^uth T^vancore and that it has also been obtained in June 
and July in the Nelliampathy Hills. 

[Aqnlla sipalessls Hodgson. The Steppe Eagle. 

North Travaneore has been included in the distribution of this e^le (FaunA, 
V, 71) on the authority of J. Stewart., As Mr. Whistler has pointed out in 
the Journal (xxxviii, 423), however, eagles are notoriously diffajuli to i 

and, as Stewart apparently did not pr^rve the specimen for eomparkem 
authentic examples, further proof is desirable before we can accept filbf 
occurrence within this area*] , f r ; 

9 \ 
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[Aquila pomarina hastata (Lesson). The Small Indian Spotted Eagle. 

The Fauna (v, 75) and NidijicaUon (iv, 5‘2) both say that this eagle is 
uncoiamon in Travancore. On what authority its oecurience is based is not 
known since no specimens apparently exist. j 

Hieraetus fasdatus fasdatus (Vieillot). Bonelli’s Eagle. 

jS'ot met \\ith by the Surveys, neither intdiided in Ferguson’s Travancore 
list. Apparently, however, Stewart took many nests in Travancore {Nidifwation, 
IV, 54). 

Hieraaetus pennatus ((rmelm). The Booted Eagle. 

I^ot met with by the Surveys. 

Ferguson {J.B.N xv, bb9) describes the Booted Eagle as an occasional 
winter visitor to Travancore. The Trivandrum Museum in his time possessed 
a single specimen shot in that locahty m February. I have seen another 
specimen in the same museum labelled: o? 5-11-93 Thottam. 

Lophotriorchis kienerii (Sparre). The Eufous-bellied Hawk-Eagle. 

Specimen not obtained. 

Hoted at MarSiyur (above Kumarikkaimalai, 7,000 ft. — 10 January); Thatta- 
kad (200 ft. — 8 February). 

On both occasions single birds were obseiwed soaring above afforested hill- 
sides. The ferruginous underparts were conspicuous and diagnostic. 

Ferguson sajs {J.B.N.H.S., xv, 669) that the Eufous-bellied Hawk-Eagle is 
rare in Travancore. He shot an example at the foot of the hills in South 
Travancore in April 1901, and mentions that F. W. Bourdillon had a specimen 
given to him which was shot at an elevation of 2,200 ft. in thef act of swooping 
at a chicken. According to the Fauna (v, 81) in Travancore' it is commonest 
between 1,500 and 3,000 ft. elevation. 

It is said to occur in Ceylon. 

Breeding'. A. M. Kinloch {J.B.N.H.S., xvii, 1027) obtained a nest wuth 
a young bird in the Annemalai Hills in December 1906. Since then, Stewart 
(apud N idificaiion, iv, 57) has taken many nests and eggs in Travancore, and 
he gives a good account of its breeding habits. It evidently breeds in heavy 
forest between 1 and 4,000 ft. elevation, but principally betw’een 1,500 and 
3,000 ft. He took eggs — ^invariably c/1 — from 27 November to the end of 
March. 

ktiaactns malayensis perniger (Hodgson). The Indian Black Eagle. 

Specimen not obtained. 

Noted at»: Maraiyur (3,500-7,000 ft.); Santhanpara (3.500-6,000 ft.); Muthu- 
kuzhi, Aidmmbu HUis (at 4,000 ft.); Kiiriarkutti (1,600-4,500 ft,); Nemmara 
(300-1,000 ft.). 

This eagle is a fairly common and resident species in the well-wooded 
portions of both the States, from the foothills country up to the highest eleva- 
tions. In the NelUampathy Hills, Kinloch {jJ.B.N.H.S., xxvii, 942) describes 
it as very common. 

The birds w'ere usually seen singly — sometimes in pairs — sailing majestically 
above the wooded ravines and hill-forest. In the Cardamom Hills, a trio 
(parents training full-fledged young V) were observed on one occasion indulging 
in a remarkable display of gliding, soaring and nose-diving above a grassy 
hilltop at ca. 4,000 ft. From my level, or a little below, they rose with no 
peitej^ible effort on motionless wings to about 200 ft. above in less than 
15 seconds. Within a couple of minutes the birds were quite 5 to 600 ft. 
above mo, without once flapping their wings. They were qtiite obviously dis- 
themselves for sheer pleasure. 

Fairbunk v, 392) observed 3 of these eagles at different places in 

the Palnis at about 4,000 ft,, circling slowly just above the tree-tops 

4he valleys. 

it ia in Ceylon. 

Breedtup: According to Nidifkaiion (iv, 59) Stewart took eggs in Travan- 
eofo at efevattcms between 1,{XK} and 4,000 ft., normally from November to 
Fefomaiy but also once on 9 September. The nests are said to be built in 
tall trees 'O evergreen forest, oftii so overgrown with creepers as to conceal 
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the nest completely. Sometimes they are built in more conspicuous positions 
in opener trees. A smgle egg is usually laid, but very rarely 2 may be found. 

Bourdillon gives a very different account of its breeding in Travancore. He 
says it builds on cliffs ( !) at elevations of 2,000 ft. and upwards in January 
and February, laymg from 1 to 3 eggs xv, 670). 

Nisaetus cirrbatus cirrhatus (G-melm). The Indian Crested Hawk-Eagle. 

Specimens collected: 12 (S 5-1-33 Maraivur 3,500 ft.; 248 d* 6-2-33 Thatta- 
kad 200 ft. 

Elsewhere not noted. 

Colouis of bare parts: Iris bright lemon yellovr; cere and rhampotheca 
slaty black, greenish-grey at gape and plumbeous at chin; mouth pink; feet 
dull yellow; claws black. 

[The specimens measure : 

Bill. Wing. Tail. Tarsus. 

2 43-44 351-416 244-280 90-105 mm. 

N.B. — The wing and tail of the bird with small measurements are very 
worn and are therefore somewhat below normal. — W.] 

The Crested Hawk-Eagle is perhaps commoner in Travancore and Cochin 
than the Survey records suggest. Both the specimens were shot on the edge 
of mixed deciduous and evergreen forest. 

According to Ferguson {J.B.N^H.S,, xv, 670) this species is common in 
the low country of Travancore and less so on the hills. In the Nelliampathy 
Hills, Kinloch {J.B.N.H.S., xxvii, 943) found it very common. The former 
says it IS very destructive to poultry, the latter that it feeds on Jungle Fowl. 

Breeding : Specimen No. 1*2 (5 January) was presumably breeding. Its 
testes measured 19x9 mm. 

Ferguson gives the breeding month in Travancore as March. 

NisaStus cirrhatus ceylouensis (Gmelin). The Ceylon Crested Hawk-Eagle. 

The Fauna (v, 87) and Nidification (iv, 64) both extend the distribution of 
this race to include South Travancore "where Stewart claims to have found it 
very numerous and to have taken many eggs between early December and 
the end of March, 

I do not know if Stewart ever actually collected specimens of the birds, 
and if so where these are at present, and w’hether he correctly attributed 
them to this form. The only Travancore specimen to which Mr, Whistler has 
had access is an ‘Anjango’ bird in the British Museum which is the type of 
Hume’s Spizaetm sphynx {S.F., i, 319). 

Nisaetus uipalensis kelaarti Legge. The Ceylon Feather-toed Hawk-Eagle. 

Specimens collected; 868 E 15-11-36 Parambikolam, ca. 1,600 ft. — ^Annamalai 
Hills, Cochin. 

Elsewhere not recognised or noted. 

Colours of bare parts; Iris bright lemon yeilovr; bill including cere homy 
slate; mouth pink; feet dull yellow; claws black. 

[The specimen cS measures: 

Bill. Wing. Tail. Tarsus. 

46 402 261 98.5 mm. 

Additional specimens examined ; 

Brit. Mus. Coil , : o 18-12-76, o 9-7-78, o ]uv. no date Mynall (Bourdillon). 
— H. W.] 

This Hawk-Eagle is xmdoubtedly rare in Travancore where Ferguson says 
(J,B,N,H,8., XV, 670) it is found as such only on the hills. 

The specimen was kiilled with a stick by a fireman of the Cochin Forest 
Tramway in the act of swooping down on his chickens I Parambikolam 
is a cluster of a few huts at the terminus of the tramway amidst fairly 
heavy mixed deciduous and evergreen forest. , , 
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Bretding: The testes of the specimeu were inactive. Btewart (apud Nidi^ 
fication, iv, 6b) has taken nests and eggs in the Tiavancore hiils, mostly 

between 1,U00 and 3,0U0 ft., m dense evergreen foiest. Occasionally also in 

deciduous forest with trees of immense size and considerable undergrow’th. The 
nests are placed at heights of 80-1U0 ft. The season is said to be Irom Decem- 
ber to the end of March most eggs being laid in January. C/1 is said to 
be the invariable rule. 

Circaetus ferox (Gmelin). The Short-toed Eagle. 

Kot met with by the Surveys. 

Apparently no specimens exist from actually within the boundaries of 
Travancore or Cochin. A bird that died in the Trivandrum Zoo recently was 
sent for examination to Mr. Whistler by Mr. N. G. Pillai, the Museum 
cui*ator. Eegardmg this specimen, the latter writes: ‘From the Zoo records 

1 can only make out that a couple of these birds W'ere caught alive from 
Thiruppuramkunram, a village in the Tmnevelly Dibinct. The Zoo curator 

assures me that he has seen this species round about Aramboli.’ 

As the Tmnevelly District of Madras adjoins Aramboh in Travancore and 
the terrain m both these areas is very similar — light deciduous scrub jungle 
and cultivation — ^there is no reason to doubt the possibility of the Short-toed 
Eagle occurring here. 

The species has not been recorded from Ceylon. 

Breeding: According to Nidification (iv, 69) ‘Stewart took tw'o or three 
nests m the open on the outskirts of forest’ in Tiavancore. The season is not 
specihed, but it is given foi most of its range as December to Maich. 

f]£!natorais cheela nielanotis (Jerdon). The Crested Seipent-Eagle. 

Specimeu collected: 63 cf 11-1-33 Maraiyur 3,600 ft. 

Elsewhere noted at: Munnar (6,000 ft. — Jxanan Devan Hills); Santhanpara 
(3,600 ft. — Cardamom Hills); ThattakM (200 ft.); Peermade (3,200 ft.); Ten- 
malai (600 ft.) ; Balamore Estate (2,000-4,000 ft. — ^Ashambu Hills) ; Kunarkutti 
(1,600-2,600 ft, — Annemalai Hills) ; Wadakkancheri (400 ft.); EemmSra (300 ft.); 
Padagiri (3,000 ft. — ^Nelliampathy Hills). 

Colours of bare parts: Iri^ bright golden yellow; cere, skin above eye and 
eyelids lemon yellow; bill plumbeous, brownish on culmen and at tip; legs 
and feet dirty yellow; claws black. 

[Additional specimens seen : 

Bnt. Mus. Coll.: d 22-1-67 Hundur; <5 ho date Tjravancore (Fry); <S 
^10-74, (S ?"3-76 Mynall (Bonrdillon). 

Tmandrum Afus. ColLi (S 24-10-03 [Travancore]. 

Keaserremexxts : 

HlU. Wing. Tail. Tarstia. 

6 42.5-46 357-434 211-279 91-106.5 mm. 

For the supposed occurrence and breeding of both this and the Ceylon race 
at different altitudes in Travancore {Nidification^ iv, 72-75) see Eastern Ghats 
Siurvey Eeport, J,B.N,H.S., xxxviii, 426-27. — ^H. W’.] 

The Crested Serpent-Eagle is a fairly common resident species in the well- 
wooded tracts of Travancore and Cochin, evergreen as w^ell as deciduous. It 
is found in the low country and up to at least 6,000 ft. in the hills, and no 
donbt higher still. The birds were usually observed in pairs, soaring and 
eareling on motionless wings — often at great heights — above forest-clad hills 
aad sholaa* or perched in some lofty tree within or on the edge of forest. Its 
call ei three loud, high-pitched screaming notes — Kee-ki-ki were commonly 
heard when ^ birds were soaring and helped to reveal thir identity at 
tseanoBidcKis heights. 

the Palni Hills, Fairhank (S.F„ v, 392) only saw a single pair which 
wootd eaggoet that it is rather uncommon there. 

In Oissrhm it is replaced by the smaller race H. c. spilogasier Blyfch. 

Breadhig; The testes of the speehnen (11 January) were inactive. The 
lard was exioeed^z^lj jah No first hand daiA as regards breeding was pro- 
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cured by the Surveys. Stewart (apud Nidification^ iv, 72) found nests of this 
Serpent Eagle in trees beside the Punalur, Kallar and Shencottah streams in 
Travancore, and gives the season as December to March. Only a single egg 
is said to be laid. 

The same collector is also credited in Nidification with having found the 
Ceylon race breeding in some numbers chiefly between 500 and 2,000 ft. in 
the hills of South Travancore from January to March. As pointed out by 
Mr. Whistler, there seems to be some confusion here and further authentic 
data and material seem desirable in order to prove that both the forms do in 
fact occur and breed in Travancore. It is apparently not easy to trace the 
specimens collected by Stewart and on which his statements are based. 

Butastur teesa (Franklin). The White-eyed Buzzard-Eagle. 

Not met with by the Surveys. 

Apparently overlooked as according to Ferguson (J.B.N.H.S,, sv, 670) it is 
not uncommon in the low country of South Travancore, but does not ascend the 
hills. However, under the circumstances I cannot but imagme that it must be 
somewhat rare smce a large and familiar bird as this is not easy to miss. 

Hallaeltas leucogaster (Gmelin). The White-bellied Sea-Eagle. 

Not met with by the Surveys, neither recorded in Travancore or Cochin by 
previous observers. 

It is not known on what authority the definite statement in Nidification 
fiv, 78) that it breeds in Travancore is based. That it may occur and breed 
along the coast, however, is not improbable.] 

Ichthyophaga ichthyactus (Horsfield) subsp.? The Grey-headed Fishing Eagle. 

Specimen not obtained. 

Noted at: Periyar Lake (3,000 ft.) Travancore (at Thekaday and Camp 
Deramalai ends). 

Several of these fine eagles were observed at long intervals, perched singly 
on tall forest trees by the margin of the lake, or soaring and circling high up 
in its vicinity. The birds seemed to be rare and were shy and difficult ti 
approach. 

Stuart Baker (Ntdification, iv, 84) says that Travancore birds are inter- 
mediate between the typical race and plumhiceps of Ceylon, but nearer the 
former. 

Breeding : Stewart foimd the Grey-headed Fishing Eagle breeding in Tra- 
vancore and took eggs on 2 March {Nidification, iv, 82). 


iialiastar Indus indns (Boddaert). The Brahminy Eite. 

Specimens collected: 710 o? 23-7-33, 735 9» 736 9 27-7-33 Beach, Trivan- 
drum. 

Elsewhere noted at: Thattakad (200 ft.); Xottayam (ca. S.D.); Vembanad 
Lake; Alleppey; Kumili (Periyar Lake 3.000 ft.); Tenmalai (500 ft.); Cape 
Comorin (ca. S.L.); Shoranur; Chalakudi; Wadaliancheri (400 ft.); Nemmara 
(300 ft.) ; Padagiri (3,000 ft.) ; Karupadanna (ca. S.L.) ; Emakulam ; CJochin 
Harbour, ' 

Colours of bare parts: ‘Iris yellowish-brown; bill homy black or dark 
plumbeous, yellowish at gape; mouth bluish-pink; legs and feet yellow; claws 
black’ (Pillai), 


[Additional specimens seen: 

Brit, Mus, ad. 25^-77 Hynall (Bourdillon) ; 9 ad. 28-2-75 

Colacbul (Hume Coll.), 

Measurements : 

Bill. Wing, Tail, 

1 c? ad. 38 359 380 mm. 

2 9 P ad. 33.5-36 379-391 189*8-900 mm. 

1 9 83.5 378 197 mm.— H* ^ 

The Brahminy Kite is a common resident species throughout tHie 
country of Travancore and (Cochin, and was also found locally i 
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on Ihe hills up to at least 3,000 ft. It is commonest about the coast and 
backwaters, but was also noted as abundant at the Thekaday end of the 
Pernar Lake in the vicinity of the sluice gates. Numbers were usually to 
be seen here perched on the trunks and bare branches of the partly sub- 
merged trees. By the backwaters it lives chiefly by pilfering from the fish 
yards and on the large variety of garbage floating on the surface especially 
near the kopra depots and habitations, and in the harbours of Alleppey and 
Cochin. Mr. Pillai notes that one of the specimens had a number of tadpoles 
in its bill. 

In the Nelliampathy Hills, Ivinloch (J.B.N.H.S., xxvii, 943) says that 
this kite only comes from the plains in fine weather as a temporary visitor, 
presumably not roosting on the heights. At Padagiri, in the same hills, I 
observed 3 or 4 examples amongst a gathering of about 50 vultures at the 
scrappy remains of a Tahr that had been shot. 

Both Pairbank and Terry include this species in their Palnis lists. The 
former^ found it abundant about tanks and ponds near the base of tbe Hills 
and observed it up to 4,000 ft. The latter saw a pair hawking about over 
the lake at Kodaikanal. 

The same race is a common resident in Ceylon. 

Breedhig: The gonads of the specimens * (23 and 27 Tuly) were in a 
quiescent state. In Travancorh Bourdillon found most birds breeding in 
January and February (Nidification, iv, 37). 

Milvas tnigrans goylnda Rykes. The Common Pariah Kite. 

Rpecimens not collected. 

Noted at: Maraiyur (3,500 ft.); Muiinar (5,000 ft.); Santhanpara 
<3,500 ft.); Kottayam' (ca. R.L.); Peerinade (3,200 ft.); Kiimili (3,000 ft.); 
Ea[ampara (1,350 ft.); Tenmalai <500 ft.); Trivandrum; Cape Comorin; Aram- 
holi (250 ft.); Wadakkancheri (400 ft.); Nemmara (300 ft.); jPadagiri 
(3,000 ft.); Trichur; Karupadanna; Ernakiilam; Cochin. 

The Pariah Kite is common and generally distributed in the low country 
of Travancore and Cochin about towns and villages, and is also found on 
the hills (up to 5,000 ft. I) by human habitations. It is less dependent on 
the neighbourhood of water than the Brahminy Kite, but the two are com- 
monly found in association. 

A few birds w'ere usually to be seen in the vicinity of coolie lines even 
in remote cardamom, tea and coffee plantations. Here they are great chicken 
robbers and a source of continual annoyance to the owners. 

Near Padagiri (ca. 3,500 ft. — ^Nelliampathy Hills) 3 or 4 Pariah Kites 
w'ere noted amongst a gathering of about 50 vultures at the scanty remains 
of a Nilgiri Tahr, According to Kinloch (J.B.N.H.S.p xxvii, 943) it ascends 
these hills only as a daily visitor from the plains, and like the Brahminy 
Kite, does not rooet up there. 

Fairbank (S.E.r v> 392) found the Pariah Kite common at the base of the 
Palni Hills* hat did not notice one above 3,000 ft. Terry (8.F.» x, 469) says 
that it is rather scarce on the tops of the Palnis, and that he never saw 
more than one or two pairs in the same place. It is common in Cfoylon. 

Breeding: In November and December breeding was in full swing in the 
low countrv of Cochin. The birds were observed in eonula very generally, 
and on 29 December an indVidnal was noted carrying building material into a 
coc*aanut palm at the edge of the backwaters. 

According to Ferguson (J.B.N.H.S., xv, 670) in Travancore it usually breeds 
during February and March. 

EUbbs caeraleos vociferus {Latham). The Black-winged Kite. 

Boeciwens collected: 136 30-1-33 Santhanpara 3,600 ft.. Cardamom Hills. 

Elsewhere noted at: ThaHakad (200 ft,); Kumili (3,000 ft.). 

CokliPrs of bare parts: Iris bright pale claret; hill homy black, cere and 
gape yellow; legs and feet yellow’: claws homy black. 

{Tha specimeia S measures: 

Wing. Tail. Tarsus. 

^ 273 124 30.5 mm.— H. W.] 

Tn the experieutse the Surveys, the Black-winged Kite is decidedly rare 
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in Travancore and Cochin. Ferguson {J.B.N.H.S., xy, 670) believed it to 
be only a winter visitor to Travancore. He had a specimen from Trivandrum 
and another from Sastancottah in the low country near Quilon, both killed 
in March. Xinloch (J.B.N.H,S., xxvii, 943) considered it somewhat rare in 
the Nelliampathies, occasionally visiting the hills during the day and returning 
to the plains at night to roost. His remarks, however, do not suggest its 
seasonal status. 

In Travancore it was met with singly in grassland and open decidnous 
and grass jungle, usually either perched on some favourite tree-stump or 
flying about with deliberate wing beats as of a Eoller {Coraaas) alternated 
with short spurts of sailing and hovering like a Kestrel. One of Ferguson’s 
specimens had caught a lizard in its claws. Its food comprises mostly of 
these reptiles and of mice, locusts and grasshoppers. 

Neither Fairbank nor Terry appear to have come, across it in the Palni 
Hills. The same race is fairly "well distributed in Ceylon. 

Breeding : The gonads of the specimen (30 January) were inactive. No 
record of its breeding in Travancore or Cochin is available. 

Circus macrourus (S. G. Gmelin). The Pale Hamer. 

Specimen collected: 945 cj 5-12-33 Nemmara 300 ft. 

Elsewhere noted (this or pygargus ?) : Maraiviir (3,500 ft.) ; Peermade 
(3,2{X) ' ft.) ; Wadakkancheri (400 ft.); Padagiri (3.000 ft.). 

Colours of bare parts: Iris greenish-yellow; cere and gape lemon yellow; 
rhampotheca horny black, plumbeous at base of lower mandible; mouth greyish- 
pink; legs and feet pale chrome yellow; claws black. 

[Additional specimens «een: 

BriL Mus, Coll : 9 28-12-75 Colathoorpolay Yalley 3,000 ft. (Bourdillon) ; 

0 ? 22-2-14 Aneichardi Estate (Stewart). — ^H. W.] 

The Pale Harrier is a winter visitor to Travancore and Cochin and found 
in the low country and hills alike. Ferguson (J.B.N.H.S^, xv, 671) obtained 
it at 6,000 ft. on the High Range. It frequents paddy cultivation, fallow 
land and the open hillsides as at Peermade, covered with grass tussocks inter- 
mingled with bracken bushes and stunted Phoenix palms. It quarters the 
ground on outspread motionless wings, sailing gracefully a few feet above the 
surface and pouncing now and then on some lizard, locust, mouse or frog. 

It is a winter visitor also to Ceylon. 

Circus pygargus Linnaeus. Montague’s Harrier. 

Specimen not obtained. 

Noted (see under macrourus). 

According to Ferguson {J.B.N.H.S,^ xv. 671). Montague’s Harrier is a 
■wdnter visitor to the plains as well as hills of Travancore, arriving about a 
month later than the foregoing species, i.e. in December, 

Circus melanoleucus (Pennant). The Pied Harrier. 

Specimen collected: 83 c? 13-1-33 Maraiyur 3,600 ft. 

Elsewhere not noted. 

Colours of liare parts: Iris bright lemon yellow; cere lemon yellow; rham- 
potheca horny back, plumbeous at gape and basal portion of lower mandible; 
mouth pinkish slate; legs and feet chrome yellow; claws black. 

f Additional specimen seen : 

Brit. Mus. Coll: 0 ? 18-4-77 Colathoorpolay Patnas 3,800 ft. (Bourdillon). 
-H. W.] 

The Pied Harrier is evidently a scarce winter visitor to Travancore, and 
probably Cochin as well. There is, however, no record from the latter. The 
specimen was a solitary bird perched on a mound in a dry stubble field. 

Ferguson {JiB.N^H.8., 671) says it visits Travancore occasionally, stay- 

ing on later than the other harriers. He saw specimens in the beginning 61 
April. 

It is a rare winter visitor to Ceylon, 
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Circus dcruginosus aerugiuosus (Ijinn.). The Marsh Harrier. 

Specimens collected; 304 9 18-2-33 Kottayam (Vembanad Backwaters). 

Elsewhere noted at : Vellayani Lake (near Tnvandrum) ; Araniboli 
(300 ft.); Kemmara (300 ft.); Karupadanna (backwaters). 

Colours of bare parts: Iris hazel brown; cere yellow; rhampotheca horny 
black, plumbeous at gape and chin; legs and feet yellow; claw^s horny black. 

The Marsh Hamer is, as Ferguson remarks (J.B.N.H.S., xv, 671), the 
commonest harrier in Travancore during the cold weather, and to this I can 
add Cochin also. It is, however, confined to the low country where, as its 
name implies, it is found about water-logged paddy fields or shallow tanks 
with grass and reeds, and in the vicinity of the backwaters. It is almost 
invaluably met with as a solitary bird. Ferguson found it in Travancore from 
October to April. The last date the Survey has recorded is 21 April. 

It is a winter visitor also to Ceylon. 

Buteo bttteo burmauicus Hume. The Japanese Desert-Buzzard. 

Hot met with by the Surveys. 

Ferguson {J.B,N.H,S., xv, 671) states that he often saw these birds on the 
grass land at Ponmudi, but that the Trivandrum Museum possessed no specimens. 
Begarding a specimen collected in Travancore by F. W. Bourdillon and 
identified by Hume as plumipes, Mr. Whistler remarks (J.B.N.H^S.y xxxviii, 
431) that this is, in reality, the smaller form hnrmanicus w'hich is undoubtedly 
the one that visits south-west India in winter. 

Bourdillon {S.F., iv, 358) writes: ‘This bird, a winter visitor, seems to be 
not uncommon during December, January and Febriiaiy, preferring high open 
country where 2 or 3 may be seen steadily quarteriug the ground and occa- 
sionally pouncing on some mouse or lizard. I have seen them perch both 
on trees and on stones, and once saw one as low’ as 2,000 ft. elevation, w’here 
it was beating forw’ards and backw’ards over a field of young coffee.* 

This Buzzard is a wuuter visitor also to Ceylon. 

Astar badlas badias (Gmelin). The Ceylon Shikra. 

Specimens collected: 423 9 7-8-33 Kumili 3,000 ft.; 565 o ad., 656 o? 
and 657 o? downy chicks 10-4-33 Cape Comorin ca. S.L. ; 776 9 3-8-33 Kovalam 
ca. 70 ft. — Trivandrum Environs. 

Elsewhere noted at: Maraiyur (3,500 ft.); Mundakavam (ttrumbikera 
Forest, ca. 1,000 ft.); Bajampara (1,350 ft.); "Wadakkancheri (400 ft.); Nemmara 
(300 ft). 

Colours of bare parts: Adult (9): Iris bright yellow; cere greenish yellow, 
rhampotheca plumbeous, blackish on upper mandible except at base; legs and 
feet greenish yellow; claws horny black. Doteny nestlinq: Iris greyish-brown; 
eer© and gape creamy yellow; rhampotheca homy black, bluish-grey at base; 
mouth pink; tip of tongue blackish; legs and feet pale greenish-yellow; claws 
plmnbeoufi. 

[Additional specimens seen : 

Brit. Mus. CoU.: tS (S ^ no date Aneichardi Estate (Stewart). 

Measurements : 

Bill. Wino-. Tail. 

3 d'ri ad. 20-20.5 172-180 128-131 mm. 

4 9 9 ad. 22-23 186-206 149.5-161 mm. 

Measurements include a Fry Collection bird w’ithout precise data. 

Travancore birds are really intermediate be+w'een this and dussumieri, but 
in the Eastern Ghats Survey T have decided that it is better to keep them 
with hadim. 

Dr. C, B.^ Ticehurst renoits on the dowm plumage as follows: ‘Down short, 
covering nearly all the body, apparently prepennae and preplumulae 
mixed. White below, buf^ white above and on wings/ — ^H. W.] 

Oqyto Shikra is a common resident species in Travancore and Cochin, 
par^c^Hy in the low country about villages and cultivation, but it was also 
met with bjr the Surveys up to about 3,500 ft, elevation in fairly open deciduous 
Jungle. It avoids evergreen forest. It was not observed around Padagiri 
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(3,000 ft.), but was common at Nemmara at the northern base of the Nelliam- 
pathies. Kinloch, however, lists it as * common’ on these hills {J.B,N.H.S,, 
xxvii, 943). 

Neither Fairbank nor Terry record it in the Palni Hills. It is a common 
resident also in Ceylon, 

Breeding : Nos. 556 and 557 (10 April) were dovmy nestlings and 555 — 
with ovaries reverting to non-breeding condition (follicles ca. 1-1.5 mm.) — 
their mother. The nest was built of twigs etc. — ^very like a crow’s at the 
base of the leaf-stalks in a Borassus palm amidst sparse scrub and cultivated 
country. The owners beat off crows and other birds from its proximity, but 
made no effort at defence when the nest was climbed up to. From the behaviour 
of other pairs also, it was evident that the birds were breeding generally at 
this time. 

Accordmg to Bourdillon the season in Travancore is January to April, the 
normal clutch comprismg of 3 to 4 eggs. Stewart found the birds commonly 
building in rubber trees in rubber estates. Ninloch took eggs on the Nelliam- 
pathy Hills on 27 March {Nid'ifieation, iv, 102). 

Astuf tri\irgatastrivirgatas (Temm. & Lang.). The Crested Coshawk. 

Not met with (overlooked?) by the Surveys. 

Ferguson (J.B.N.H.S.^ xv, 672) describes the Crested Goshawk as resident 
but by no means common in Travancore. Kinloch {J.B.N.H.S., xxvii, 943) 
seems to have found the species common in the Nelliampathy Hills. His 
identification is confirmed by a specimen he collected in December 1923 and 
sent to Mr. Whistler. 

It is said to affect heavy jungle (F. W. OBourdillon, SF., iv, 355). 

Breeding : According to Stewart and Bourdillon {NidificatioUj iv, 107) this 
hawk breeds in Travancore from the foothills up to 3,000 or 3,500 ft. They 
have taken eggs — c/2 or c/3 — ^from 2 March to 25 May, the latter being an 
unusually late date. On 14 April, Bourdillon found a nest at Mynail contain- 
ing two juvenile birds. 

Acdpiter nisus nlsosifnilis (Tickell). The Asiatic Sparrow-Hawk. 

Not met with by the Surveys. 

Ferguson (J.B.N.H,S., xv, 672) lists this species as a rare winter visitor to 
Travancore. He mentions F, W. Bourdillon securing a single specimen on 
the hills (Mynail 2,400 ft., SF,, vii, 33). This — an immature 9^^ ^ 

the British Museum Collection. 

Mr. Whistler has also examined the only other Travancore specimen in 
the British Museum — ^an immature c? — collected by Fry. 

Acdpiter virgatas besra Jerdon. The Southern Besra Sparrow-Hawk. 

Specimen not obtained. 

Noted at Padagiri (3,000 ft. — ^Nelliampathy Hills). 

Ferguson does not include this species in his Travancore list, but Stuart 
Baker, evidently on the authority of J. Stewart, says (Nidification, iv, 112-18) 
that it is common in Travancore and on the Malabar Coast, but seems to be 
rare elsewhere. It is described as a bird of deep evergreen forest from 2,000 
to 4,000 ft elevation or higher. 

Kinloch (J.B.N.H.iS., xxvii, 943) found it Very common’ in the Nelliampathy 
Hills, where the Cochin Survey also came across it on two occasions. Solitary 
birds were observed perched on tall dead trees on the verge of evergreen 
jungle. 

The same race occurs also in Ceylon. 

Breeding: According to Nidification, Stewart took nests and eggs of this 
Sparrow-Hawk in Travancore between January and May* Most eggs were 
found in March and April. The normal clutch consists of 3 or 4 eggs. 

Pernls ptHofhynchas raficoHls Lesson. The Indian Crested Honey-Buzzard. 

Snecimen not obtained. 

Noted at: Santhanpara (3,500 ft. — Cardamom Hills); Peermade ft.); 

Kumili and Periyar Lake Bnvirons (3,0(K) ft.); Camp DerSmalai (8,000 fll — 
Panthalam Hills); Eajampara (1,360 ft.); Tenmalai (500 ft.); Aramhofi, 
(250 ft.) ; B?^lamore Estate (2,000-3,000 ft,— A^hambfi BBla). * ' • ’ 
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The Honey-Buzzard was not uncommon in the well- wooded tracts of Tra- 
vancore State, but not abundant. Usually single birds were obseiwed soaring 
or circling above sholas. It has a high-pitched, rather prolonged whistling 
scieam uJieeuy. 

Ferguson (J.B^N.H.S., xv, 672) secured a single specimen at ‘Peermade* 
near the Periyar Dam in January 1901, and considered the species a rare 
winter visitor to Travancore. Its status, however, has apparently not been 
properly determined. 

Kinioch does not include the Honey-Buzzard in his Nelliampathies list, and 
strangely enough the Survey likewise failed to record it in Cochin during 
November and December. 

It is found in Ceylon possibly as an immigrant, but its status in the island 
is also uncertain. 

Baza l^photes leupliotes (Dumont). The Indian Black-crested Baza. 

Not met with by the Surveys. 

Mr. Whistler has examined a specimen in the British Museum, collected by 
Stew^art in Aneichardi Estate, Travancore, on 19 February 1914. 

Breeding : According to Nidification (iv, 120) Stew^art obtained nests of 
this species frequently at 2,000-2,500 ft. elevation in Travancore. He took 
most eggs in March and April — as early as 10 February and also as late as 
4 July. The normal is said to be c/2 or c/3. 

Baza jerdoni ceyfonensis Legge. Degge’s Baza. 

Not met with by the Surveys. 

Stewart, the only observer to record this species in Travancore, states 
(Fauna, v, 176) that it is rare and difficult to locate. 

Breeding', The same observer is credited (thid., 176) with having taken 
nests and a very fine series of eggs of this Baza in Travancore. According 
to him, the breeding season in this area is from February to the end 
of April, the normal clutch consisting of 2 or 3 eggs. 


OBDER: COLUMBiE. 

EaMILY : CoLXJMBID.®. 

Subfamily : TRERONiNiE. 

(^0copas pfecenicopterus cblorigaster (Blyth). The Southern G-reen Pigeon, 

Not noted by the Surveys. 

The Southern Green Pigeon was evidently not observed by Ferguson either 
in Travancore. There is no information concerning it in this area beyond that 
given below under ‘Breeding', and it must be pointed out that no T^vancore 
specimens are available for examination, which makes the use of the trinomial 
smnewhafe conjectural. 

In the Nelliampathy Hills, Kinioch xxvii, 943) describes this 

species as very common in October, November and December. Its exodus 
from those hills begins about -the middle of January and none are to be seen 
after the middle of February. Oc<^icmally, however, a few birds remain 
behind to breed, 

obtained this Green Pigeon in the avenues near 
the noril^ the Palni Hills, Terry (S.F„ x, 479) took a nest with 

h Fitlur Valley on 7 April, but did not meet with the 

(iv, 127) records the taking of its eggs in Travan- 



iraalHsis (Jerdon). The Grey-fronted Green Pigeon. 

— ooUected: 401 5-3-S3 Kumili 3.000 ft.; 644 c? 23-4-33 Bala- 

^ i Hstaie 2,500 ft.-^Ashambu Hills; 6$7 18-7-38 Pulayanarkotta ca, 

300 fl* — ^ivaaidrum l^nvirons. 
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Elsewhere noted and/or shot at: Santhanp^a (3,500 ft. — Cardamom Hills); 
Thattakad (200 ft.); Peermade (3,200 ft.); Wadakkancheri (400 ft.); Padagin 
(3,000 ft. — Nelliampathy Hills). 

Colours of bare parts: Ins, outer ring bright pink, inner ring lapis blue; 
bill, cere and lower mandible near gape yellowish -green rest pale giey; mouth 
yellowish grey -pink; legs and feet dull magenta or plum colour (‘Deep red’ — 
Pillaij ; claws horny grey ; soles yellow. 

[Additional specimens seen : 

Brit. Mus. Coll. : c? 13-12-78 Mynall (Bourdillon) ; (S 7-1-73 Assambo 
Hills (Hume Coll.). 

Sparrow Coll. : S 20-3-14 Cardamom Hills. 

Measurements : 

Bill. Wing. Tail. Tarsus. 

4. SS 19-20 143.5-147 88 20-23 mm.— H. W.] 

The Grey-fronted Green Pigeon is a common species in the well-wooded 
portions of the low country of Travancore and Cochin, and extends through 
the^ foothills upward to at least 4,000 ft. elevation. It is said to be an alti- 
tudinal migrant to some extent. ICinloch (J.B.N.H.S., xxvii, 943) states that 
in the Nelliampathy Hills it becomes increasingly common as chi orog aster 
becomes scarce; it is extremely common there during Pebruary and March, 
but that it also goes down to the low* country before the burst of the South- 
West Monsoon. 

The Surveys usually came across the birds in small flocks of up to a 
dozen or so. When not feeding they are fond of perching on dead or leafless 
trees on the edge of jungle and uttering their mellow whistling calls. 

In the Palni Hills, Pairbank (S>F., v, 408) obtained specimens of this 
Green Pigeon at Periur, where flocks came to feed on ripening Ztzyphm fruits. 

The typical race is abundant in Ceylon up to 4,000 ft. 

Breeding : A female shot on 18 December at Padagiri had a complete 
oviduct egg and the largest ovarian follicles measuring 12 mm. in diameter. 
In these hills Kinloch records this species as breeding solely in January and 
February. 

Specimen No. 401 (5 March) was also breeding as evidenced by the testes 
w*hich had enlarged to 13x7 mm. 

T. P. Bourdillon found a nest wuth one egg in the Ashambu Hills at 
2,400 ft. on 24 February. 

Dendrophassa Mcincta subsp. ? The Orange-breasted Green Pigeon. 

Not met with by the Surveys. 

Ferguson (J.B.N.H.S., xvi, 1) says that this species is by no means as 
common in Travancore as the foregoing, but that it may be met with in the 
low country forest not far from the coast. 

In Ceylon it is replaced as a common coastal species by D. h. leggeL 

Breeding : Nidifieation (iv, 131) records that Stewart found breeding in 
Travancore birds which almost certainly belonged to the Ceylonese race. It is 
perhaps preferable, however, to keep this binomial for the present in view 
of the difficulty explained by Mr. Whistler (J.B.N.H.S., xxxviii, 673-4) over 
the correct names of the races of this bird. No specimens are available from 
the typical locality to show to which form the typical name should be rightly 
applied. 

Bttcula badla caprea (Jerdon). Jerdon’s Imperial Pigeon, 

Specimen collected: 409 9 6-3-33 Kumili 3,000 ft. 

Elsewhere shot and/or noted at: Santhanpara (3,500 ft.); Thattakad 
(200 ft,); Peermade (3.200 ft.); Camp Deramalai (3,000 ft.); Bajampara 
(1,350 ft.); Tenmalai (500 ft.); Balamore Estate and Muthukuzhi (between 
2,500 and 4,000 ft. — Ashambu Hills); between Kuvall^ Incline and Kuriarkutti 
(Cochin Forest Tramway); Padagiri (3,000 ft.). 

Colours of hare parts: Iris brown; eyelids magenta; bill magenta except 
corneous tip which horny browm; legs and feet magenta; claws like tip of bilk 
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[Additional specimens seen; 7 specimens (November-December, January- 
March) Mynall (Bourdillon) in British Museum. 

Sparrow GolL ; 9 9-3*14 Cardamom Hills. 

Measurements : 

Bill, Wing* Tail, Tarsus. 

2 S<S 32 221-1528 — — 

7 9 9 30-33.6 225-235 164-174.5 29.5-81 mm.— H. W.] 

Jerdon’s Imperial Pigeon is a common resident^ species in ^ the evergreen 
biotope of Travancore and Cochin. It was met with chiefly in the heavily 
forested foothills, and in wooded ravines and sholaa at elevations up to at 
least 4,000 ft. It was usually observed singly or in pairs — occasionally 3 or 

4 birds together, Its loud, throaty, booming calls gu-gu goo and goo-goo-goo, 

rising in crescendo, commonly resounded through the forest. In timbre and 
volume these may be placed between the call of the Crow Pheasant and that 
of the Entelhis or Langur Monkey. 

This Pigeon has evidently not been recorded in the Palni Hills though 
it must doubtless occur there. It has doubtfully been recorded as breeding in 
Ceylon. 

Breeding'. The specimen (16 March) was ready to breed shortly. Its ovary 
was mature, the largest follicle measuring over 7 mm. m diameter. On 16 March 
(Camp Deramalai) two twig nests, about 30 ft. apart, were noted in a large 
Picus tree about 26 ft. up, within a mixed shola, off which the sitting birds 
were disturbed. Prom the general behaviour of the pigeons about this time, 
breeding was undoubtedly m full swing. On one occasion, a remarkable display 
of antics were observed. A bird — ^presumably male — launched itself into the air 
from a lofty branch. After flying some distance it suddenly closed its wings, 
and utilising the momentum shot upwards almost perpendicularly for 30 ft. or 
BO. On the crest of the wave, as it were, the bird turned round and nose- 
dived, wings still closed. When back to about its former level, it flew a few 
yards more horizontally with great velocity and then suddenly closing its wings 
repeated the manoeuvre again. These acrobatics were reminiscent of the breed- 
ing display of the Boiler {Coradas), but were infinitely more spectacular. 

According to Stewart and Bourdillon {Nidificoition, iv, 139) the breeding 
season in Travancore is January to May. The latter says that it has two 
broods a year — in April and again in November. Only one egg is said to be 
laid at a time. 


Mascadivora aenea pusUla (Blyth). The Ceylon Imperial Green Pigeon. 
Specimen not obtained. 

Noted at Thattakad <200 ft.), 

{The only Travancore specimen I Pave examined Is an unsexed ‘Anjengo’ 
skin in Briiash Bill 3X^ wing 2X0 mm.— H. W,] 

According to Pergnaon xvi, 2) this flue iHgecm is only found 

ih the low eotmtry forests in Travancore, 4nd he is domhtless correct. The 
Travancore Survey only came across it at ThattakSd, Where it was not uncommon 
in the mixed deciduous-and-evergreen jungle, 

it was not met with by the Cochin Survey, Kinloch (J.B.N.H.S., xxvii, 
948) describes it as rare in the Nelliampathy Hills and occurring only towards 
the foot of the Sonthei-n slopes. He thought it may probably he common in 
the immense forests of the Nelliampathy Valley, 

Pairbank and Terry do not record it in the Palni Hills. It is apparently 
a common resident in Ceylon. 

Breeding: Stewart and Bourdillon took many nests and eggs in Travan- 
emra in yhbraary, March, April and June {Nidijication. iv, 142). 


OialC(]^ia|»s ihdf ea iudica (Linn.). The Indian Bmerald Dove, 

celiaotads 9 4-1-33 Maraiyur 8,590 ft. ; ^7 <5^ jiiv. 16-12-33 

(at 4^9^ i,)-, 

Santhar^pSra (3,500 ft.)* Thattakad (200 ft.); Peermade 
ID; B^iamf^ra (1,860 ft.) ; ' Tenmalai 
y J&tate {2,0ifc4,000 ft,) ; KOn^rkatti (1,600 ft,), 

,]hrown; bill coral red, magenta on cere; 


(m m . 


^ , ahd 'fW'l 


Jmnenile: Iris brown; bill slaty 
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brown with ivory tip; orbital skin slaty brown; mouth pink; legs and feet 
pmkish-grey ; claws horny brown. 


[Additional specimens examined: 

Bnt. Mas. Coil.: ^ 29-2-70, 9 2-11-78, $ 14-1-76 Myiiall 2,400 ft. 
(Bourdillon) ; also 2 Peermade skins no date (Pry). 

Measurements ; 


Bill. Wing. 

4 cf d i21-23.5 153-157 mm. 

The juvenile of both sexes resembles the adult female, but the green is 
confined to the mantle and a broad band across the median and lesser wmg 
cover ts; the green is duller without any trace of blue in it, the feathers are 
moie ’aecomposed' and some are tipped with a band of rufous brown. Remain- 
der of coverts and wing-quills darJi brown, most of the feathers edged and 
tipped and with their inner web marked with rufous brown, some of the 
inner coverts being largely of this colour. Lower plumage, except foi the 
pale chin and throat, uniform brown, darker than m the adult, the feathers 
laintly vermiculated and narrowly barred with dull black, especially on the 
breast and flanks. Under tail coverts black.— H. W.J 


The Surveys found the Emerald Love common m the forested tracts of 
Travancora and Cochin, both in the low and foothills country as well as up 
to about 4,000 ft. m the hills. The birds were almost invariably seen singly 
or 111 pairs, feeding on the ground along paths or roads through jungle and 
coffee or cardamom plantations. At Maraiyfir they were noted as partial to 
the Castor plants which spring up so luxuriantly in old abandoned taimgya 
clearings, amongst whose branches they were almost invariably to be met. 

Specimen No, 9 was a casualty caused by impact of the bird dashing itself 
against the whitewashed wall of a building. I w'as told that Bronze-winged 
Loves here were constantly coming to grief in this way and numbers had 
been picked up from time to time lying dead at the foot of this wall. The 
birds, flying as they do at great speed, no doubt take the sunlit patches of 
this' wall (as seen through the dense surrounding shrubbery) to be the open 
sky and rush towards it with fatal results to themselves. 

In the Palni Hills the status of the Emerald Love is probably the same 
as in our area. Eairbank (S.E., v, 409} shot one and saw another at Periur 
and Terry {8.F., x, 479) obtained a specimen at Pulungi. 

In Ceylon the endemic race C. u robinsoni is generally distributed. 

Breeding: The testes of the adult specimen (4 January) measured 6x4 mm. 
987 (16 Lecembei') was a juvenile just growing rectrices, remiges and contour 
feathers. It was one of a brood of two, out of nest, in a dense evergreen 
patch in a ravine at ca. 4,600 ft. elevation. The young birds flew up noiselessly 
from the ground, in and out through cane brakes etc., settling again at a 
short (liHiaiice, remarkably like a nightjar. Indeed in the poor light and amidst 
the dense vege.tation they were at first actually mistaken for that birdl 

Bourdillon says that in Travancoro this dove breeds in April-May and 
again in Noveinber-Lecember, and Kinloch found the same to be the case on 
the Nelliampathy Hills (Nidifmtion, iv, U7). 


Subfamily : OoLUMBiN.aE, 

Celumba livia intennedia (Strickland). The Indian Blue Bock Pigeon. 

Specimens not collected. No Travancore or Cochin specimens have been 
available to Mr. Whistler for examination, hence the trinomial is merely 
conjectural. 

Noted at: Maraiyur (3,600 ft.); Cape Comorin, ArSmboH (260 ft.); Wadak- 
kancheri (400 ft.); harupadanna (ca. 8.L.). . : . 

Most of the Blue Bock Pigeons met with in Travancore and Cochin 
in all probability tame or semi-domesticated birds. They were naua^y 
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gleaning in cut paddy fields etc. in the vicinity of villages but were nowhere 
common or abundant. 

A small colony living in the ceiling and among the rafters of the outhouses 
of the Travellers’ Bungalow at Karupadanna provided the Survey party with 
the welcome change of Pigeon-pie on several occasions I 

According to Ferguson xvi, ‘2) during the dry months those 

pigeons ascend the hills up to 2,500 ft. elevation in South Travauoore, foodiug 
there during the day and returning in the oveiniig to their roosting places 
in the low country. The colony referred to by Porguson in 1004 on the rock 
that rises out of the sea at Cape Comorin, was observed to be in ocenpation 
still (1933). 

Pairbank (/S.P., v, 408) did not find this species abundant on the Pahii 
Hills. He observed a fiock by the fall of Levinge’s brook. Terry i8,R., x» 479) 
records a large colony on the cliffs near Pittur. 

It has a very local distribution in Ceylon. 

Breeding : Nothing appears to be recorded about the season in our area. 


Columba elphinstotiU (Sykes). The Nilgiri Wood Pigeon. 

Specimens collected: 60 cf 10-1-33 Maraiyur 3,500 ft.; 146 o? 24-1-33 San- 
thanpSra 3,500 ft. 

Elsewhere noted at: Thattakad (200 ft.). 

Colours of bare parts : Ins (60) bright khaki, (146) pale khaki or greyish- 
brown; bill, basal half including cere magenta; corneous portion old ivory 
white; mouth greyish-pmk ; legs and feet magenta; claws greyish ivory-white. 


[Additional specimens examined: 

Brit. Mus. Coll: d 9 22-6-77, 9 23-6-77 Kodaikanal 7,000 ft. (Fair- 


bank); $ 28-9-74, 

imm. 5-10-74 Mynall 

(Boiirdillon). 

' n. 

Measurements : 


Bill. 

Wing. 

Tail. 

1 6 

27 

203 


1 9 

27 

202 

158 mm. 


No. 146 appears to be in juvenile plumage, similar to that of the adult 
but with the neck-spotting duller, less clearly defined.' — W.] 


The Nilgiri Wood Pigeon was not uncommon in the evergreen forest tracts 
Travaijwsoye, chiefiy in the hills but also lower down, e.g. Thattakad (200 ft.)'. 
gk.bMa or pairs were met with amongst tall trees in forest and cardamom 


xvi, 3) found it common at the summits of the 
With TraVancoro and at Peenuade, and also on the High Bangs. 
lOniocfe does not include this pigeon in his ISfelliampai^ies list (tf.B.N.H.S., 
mxvii), but in The Birds of Bmth India he is quoted as having found it 
sparingly in those hills. 

In the Palnis, Fairbank {S.F., v, 408) obtained it both in the Kodaikanal 
at 7,000 ft- and on the lower hills at 4,000 ft. Terry {S.F.t x, 479) describes 
it as common in most of the big sholas there. 

In Ceylon it is replaced by another species, C. torringtonii. 

Breeding: The gonads of the specimens furnished no clue in regard to 
hraeding. According to Stewart {Nidification, iv, 155) this pigeon breeds in 
^ I^avanoore ranges from 4,000 ft. up. He only once took an egg, but 
to the date. 

, , J^OpOe^^Terry obtained a nest with one egg at Kukal in the Palni 

Nidification (iv, 154) gives the general breeding season as 
eggs being laid in May and June. 





'SiXfMkMs (Gmelin). The Indian. Spotted Dove. 

S 2(K7-83 (^irumalai ca. 120 ft.), 858 d downy 
fees! twin of 858) 2-8-S3 (Golf Links ca. 
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Elsewhere noted at; Maraiyur (3,500 ft.); Santhanpara (3,500 ft.); Thatta- 
kacl (‘200 tt,); Kottayam (ca. b.L.) ; Ivumili (3,000 it.); Kajampam (1)350 li.); 
Cape Comorin; Aramboli (250 ft.); .Wadakkanclieri (400 ft.); iNeiximara (300 ti,;, 
Karupadanna (ca. S.L.). 

Colours of bare parts: 'Adult: Ins claret; bill horny black; mouth slaty; 
legs and feet red; claws horny brown, Nesthng: Ins bluish black; bill upper 
mandible slaty, darker near tip, whitish near base; lower mandible horny black 
tipped brownish-white; legs and feet browmsh-black ; claws horny brown, 
tipped paler’ — (Pillai). 

[Additional specimens examined; 

BrtU Mus. Coll,: (S 15-6-77 Periur, Lower Palms, 4,000 ft. (Fairbank); 
0 ? 21-6-77 Vellarney Lake (Hume Coll.). 

Measurements : 


Bill. Wing. 

2 d c? 18-19 139-140 mm. 

A note on the moult of this race will be found in Ihis, 1935, p. 487.— 
H. W.] 

The Spotted Dove is a common and resident species in Travancore and 
Cochin. It was met with both in the low country and on the hills up to about 
3,600 ft. elevation, but was noted as definitely absent at Munnar (5,000 ft. High 
Kange). According to Ferguson {J.B.N,H.S»y xvi, 3), how'ever, it ascends the 
hills in the dry weather only. In most of the localities mentioned, it was the 
only species of dove to occur. The birds were usually observed in pairs, m 
the neighbourhood of' cultivation and human habitations, gleaning seeds and 
paddy grains in harvested fields and on fallow land. 

Kinloch’s Nelliampathies list does not include this dove, and the Cochin Survey 
also failed to observe it at Padagiri (3,000 ft.) on these hills during December. 

Both Fairbank and Terry (8,F., v, 409 and x, 479) say that it is very 
common in the Palnis, on the lower hills as well as at the base, especially 
near villages. 

In Ceylon, the endemic race 8, c. ceylonensis replaces it and is abundant 
up to 3,000 ft. elevation. 

Breeding : On 6 December (Nemmara) a nest was discovered on a hori- 
zontal teak branch ca. 16 ‘ft. up, in open deciduous forest, containing 1 egg 
and 1 chick just hatched out. On 10 January (Maraiyfir) a pair were observed 
in copula. The testes of No. 695 (20 July) measured 7x5 mm. On 2 August 
Mr. Pillai^ saw a nest ca. 5 ft. up on a beam supporting creepers in a garden 
at the Trivandrum Golf Links. It was the usual flimsy ‘two cross-twig’ plat- 
form, and contained 2 eggs. The downy specimens were taken from an^iher 
neat on the same date. 

According to Bourdillon (J.B.N.H.fi'., xvi, 3) in Travancore the Spotted 
Dove haa 2 or 3 broods in the year. It would perhaps be more correct to say 
that it breeds here more or leas all the year round. 

Terry ($S,, x, 479) obtained a nest with two eggs at Pittur in the Palni 
Hills at the end of April. ' ^ 

StreptopeWa senegalensis cambayensis j[0melin). The Indian Little Brown Dove. 

Specimen not collected. 

Noted only at Artoboli in dry open country with boulder hillocks, cactrus 
and sparse scrub. Here it was noticeably commoner than the Bing or Spotted 
Dove, but not abundant. 

Ferguson says about it (J.B.N.H.B., xvi, 3) \ . by no means common 

and is only to be found in the dry region of the extreme South [of Travancore] 
not far from Cape Comorin.’ 

In the Palnis Fairbank (8.F., v, 408) observed it at the base of the bills 
and on the lower hills, while Terry (8-F., x, 479) records it from the slo^ 
below Pulungi and in the Pittur Valley, where it is not common. 

It does not occur in Ceylon. * 

Breeding: There is no published record of its breeding in or 

Cochin. , ^ ^ . 
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Sireptopelia decaocto decaocto (Frivalsky). Tlie Indian Binj; i>ovc. 

Specimen not obtained. 

Noted only at Cape Comorin and Arfiiriboli) frequenting Runib and boulder 
country with scattered cultivation. It was decidedly rare. 

In the Palnis, Pairbank {S.F,, v, 409) found it in the plaiuH, presumably at 
the base of the hills, and Terry x, 479) in the rittur Valley, but they 

both mention that it is not common. 

It has a local distribution in North-West Ceylon. 

Breeding: No information with regard to its breeding in our area is 
available. 


(To he continued). 




BomlMiy N«t. 



Art oYig^ons femalo of Palaenwn sp. 

For explanation see end of article. 


I'liil piiAWN iNbiistilY of 1:hf malabab coAsi:. 


BY 

^N. Kesava PaNIKIvAII, m.a., m.sc. 

{With three plates). 

Introduction. 

Though the resources of the priiwii fisheries of the backwaters 
adjoining the south-west coast of India have been realized by the 
people long ago, only very recently have attempts been made to 
take the best advantage of the highly favourable physical and 
biological conditions enabling the culture of edible prawns on a 
large scale. As fresh prawns have a ready local market, they 
are caught and sold at random wherever they are available, and 
only in a iew^ localities do we find prawn fisliing conducted on 
an industrial basis, allowing of regular exports to otlier places. 
The importance of the industry has been realized only by a few 
even in these days and there is much to be done for the better- 
ment of the existing conditions. There is excellent scope for 
prawn culture and prawn fisliing in Malabar and the States of 
Travancore and Cochin; with properly planned marketing facili- 
ties, this will become an important commercial occupation as on 
the Bombay and Sindh coasts, if proper attention be paid both 
, by the governments concerned and by the people. It will be 
well worth our while to examine the different aspects of an industry 
so full of promise. This study is made with particular reference 
to the conditions in Travancore, in order to compare them with 
those of the prawn fisheries of the Bombay Presidency, an ex- 
cellent survey of which was recently conducted by Mr. H. S. 
Eai, under the auspices of the Bombay Natural History Society.^ 

General Considerations. 

As is well known, the geography of Travancore is peculiar in 
having a large number of backwaters bordering the coast-line, into 
wdiich open the many hill-streams from the Western Ghats. On 
the whole, the backwaters occupy an area of about 180 sq* miles. 
The chain of backwaters is separated from the sea by a narrow' 
strip of land, composed of sand and black clay or silt, and vary- 
ing from about ten miles to half a mile in width; and often the 
two come so close that only the sandy beach separates them. 
There are also frequent communications between the sea and the 


* I wish to thank Messrs. N. P. Auseph, M. K. Panikkar and G. B. Menon 
for much valuable information, Dr. N. 3P. Panikkar. and Mr. Auseph for 
some of the photographs, and Prof. B. Gopala Aiyar for helpful su^estions. 

® Bai, H. 9., ’Shell Pisherifes of the Bombay Presidency’, Part 11, Journ.t 
Bombay Nat. HisU Soo., vol. xxxvi {1938). . 

10 
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backwaters; either they are permanent openings allowing free 
admixture of salt and fresh- water, as at Neendakara and Cocliin, 
or they are only periodical openings, allowing a flow of water from 
o;ae. to the other only during certain seasons of the year, as at 
Paravoor, Kayeneulam, etc. In several places, tlie sand bank 
separating the sea and the backw'ater is so shallow as to allow 
the water to flow from the sea into the backwater during high tide. 
Owing to these factors and the ‘brine percolation’ throughout the 
coast, the backwaters contribute to the formation of characteristic 
brackish-water zones extending over a wide area in association with 
the low-lying lands, paddy-fields and the net-work of canals. 
During the South-West Monsoon, from June to September, the 
backwaters are in a flooded condition as the amount of water 
brought down by the rivers is immense and, at tliis time of the 
year, the water in them is almost fresh. The level of the water 
considerably falls after the North-east Monsoon, during November, 
when the secondary maximum period of rainfall is passed. A 
month hence, the water in the backwaters is distinctly brackish. 
The optimum conditions for the life of brackisli-vvai.er animals are 
obtained from January to March. Thougli the salinity is slighiJy 
higher in the succeeding months of April and May, tlie conditions 
are unfavourable as most of the shallow regions di'y up during 
this period. 

As the paddy fields have an important r61e in pi’aM’U-flshing 
operations, some of the relevant details about these may be in- 
cluded here. There are usually two periods of paddy crops, one 
from December to' March and the other from July to October. 
Prawn fishing is mostly carried on in tlie paddy fields; hence the 
prawn season corresponds to the period when the fields are 
uncultivated. In those parts of North Travancore where this 
industry has developed to a certain extent, the paddy fields 
adjoining the backwaters, Pokkali jielch as they are called, are 
cultivated only once in the year, and that during July — October, 
unlike the fields far oS {Punja and Vimpu fields) which may 
annually yield two paddy crops and an intervening crop of pulses 
and vegetables. , Prawn fishing is carried on an industrial basis only 
in Pokkali fields that remain uncultivated for the major part of the 
year* In southern and middle Travancore, the December-Maroh 
period is the one in practice, though in many places, where the 
fields are on a higher level, there may also be a supplementary 
crop during the Monsoon. 

The Pbawns of Teavancorb. 

The prawns that inhabit the backwaters include three groups 
of species: (1) brackish-water species which have made the back- 
water more or less their permanent home; (2) marine euryhaline 
species which periodically migrate into the backwater; and (3) 
migrants from freshwater to the brackish- water. The distinction 
between the first and the second groups is not easy as some of 
the marine prawns exhibit remarkable capabilities of adjustment 
and have a simultaneous distribution along the sea coast as well 
as in the coastal backwaters. Many of them ai‘e periodical migrants 
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that live in the brackish water during their early and juvenile 
stages. Much remains to be known of the migratory habits of 
these prawns, but it has been observed in several places that the 
Poiacid prawns, which unlike most other Decapod Crustacea hatch 
out at an early developmental stage as tiny pelagic nauplii, enter 
the backwaters as young ones, and grow there for about an year, 
after which they go back to the sea to breed. ^ ^ It is highly 
probable that the conditions in the brackish- waters at the mouths 
of rivers and adjoining backwaters where a large amount of organic 
matter is brought down, being rich in food supply, ahord optimum 
conditions for the quick giwvth of young prawns. In many of 
these species, acclimatisation for brackish-water life is only partial. 
Though inhabiting the backwaters during a phase of their life 
liistory, they are apparently unable to breed and propagate there. 
It may be that the sexually ripe individuals and early larvae are 
not able to survive low salinity conditions, and that the peculiar 
brackish-water environment is not conducive to the proper deve- 
lopment and dehiscence of sexual products. 

Of the three groups above enumerated, the first and the second 
arc of greater commercial importance than the third, as fresh-water 
prawns have only a local sale in the fresh state. They comprise 
the species of Penaeiis, Penaeopsis and Parapenaeopsis among the 
Penacidac, and of Leander among the Palaemoniclae. Eai 
observes that the most abundant species on the Bombay coasts 
are Pemous semisulcatus de Haan, Penaeopsis monoceros (Babr.) 
and Leander siyliferus (M. Edw.). The common species of the 
Travancore coasts are Pence us indicus M. Ed., P. carinaius Dana, 
P. semisulcatus de Haan, Penaeopsis monoceros (Eabr.), P. dob- 
soni (Miers), P. lysianassa (De Man), and Parapenaeopsis styli- 
fera (M. Ed.), It is probable that the numerous other species 
recorded from other parts of India are also present here since 
many of them have a wide distribution in the Indo-Malayan 
coasts.^ The fishing season for common prawns begins with the 
month of November and extends to about the close of March, 
Tills statement applies only to those localities in North Travan- 
core wliere prawn-fishing has assumed something of the nature 
of an industry, 

A few observations on the biology of brackish- water prawms 
may be included here. Adults of Penaeids, especially of Zh cavP 
natuH and P. indicus, are beautifully coloured. The former is a 
deeply pigmented species, varying in shade from bluish brown to 
dark grey, with dark transverse bars on the abdomen, and bright 
yellow markings at the bases of the pleopods. P. indicus is 
pink with numerous red patches on the body. In both these 


^ Kemp, Stanley, ‘CrnBtaoea Becapoda’, in the Fauna of the Cliilka Lake, 
Mem. hid. Mus., vol. v (1915). 

® Dakin, W. J., ‘Presidential Address’, Proc. Linn. Soc., New South W^alee, 
vol. lx, p. xxvii (1935). 

* Vide Alcock, A., Catalogue of the Indian Decapoda Crustacea in the GoR 
lection of the Indian Museum^ Part III, Fasc. i; Henderson, J. B., Trans. 
Linn. Soc,, vol. v, ser. ii (1893); De Man, Sihoga Expeditie, vol. xxxix, 
Part I (1911); and Kemp, S,, Mem. Ind. Mus., vol. v, (1916). 
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species, the deep pigmentation is observed only in iuJiy-grown 
individuals, Penaeopsis motwoetoa and P. dahsoni are soiiiewliat 
semi-transparent when alive. Bpecimeiis of all these species turn 
red in alcohol or formalin. 

The young prawns found in the backvvaiei’s always prefer a. 
muddy bottozn for their habitat. The question of their food 
habits needs much further elucidation; they appear to subsist 
nrainly on algae at least in a few investigated in detail 

by the author. Some of the larger fish found in tlie backwaters 
prey upon young prawns. Nothing is known of their moulting, 
but as will be shown later, their growth appears to be fairly rapid. 

The freshwater prawns comprising the third groux) include 
several species of Palaemori W'hich migrate into the backwaters 
when the latter have a low salinity. Palaemon candnas Fabr. 
which grows to a large size is the common popular freshwater 
prawn of Travancore. The other species include P. idae Heller, 
P. scabriculus Heller, P. sulcatus Hend & Math., and P, doUclio- 
dactyluB Hilgendorf.^ Specimens of P. candnus are available in 
large numbers in the low’er reaches of most of the rivers; tlie 
season is from September to December; and an inquiry in (lie 
markets of Kottayam and other neighbouring xzlaces reveals Ihat 
the largest specimens are obtained in the month of Noveinbej’. 
l(j is believed that the migratory individuals of P. candnuB are 
mostly the ‘berried females’, as judged by the proxiortion of sexes 
in fresh- and brackish- water. Henderson and Muthai^ obtained 
both adult females and males from the brackish- waters near Cochin, 
and they state that this is the only species of PalaonioH' which 
they have met with in salt-water. Kemp,^ however, has recorded 
several other species from brackish- w^ater in the Chilka Ijiike and 
has made some interesting observations regarding their habits. So 
far as Palaemon carcinus is concerned, the larvae seem to be 
liberated in brackish-water, whence they migrate into freshwater 
and grow into the adult, a phenomenon quite contrary to that 
observed for Penaeid prawns. The migration of ripe individuals 
into the backwaters takes place soon after the monsoon, when 
the salinity is rather low."^ According to the records of tlie Tra- 
vancore State Fisheries Department, this migratiou for the libera- 
tion of the larvae occurs in October and November.* 


^ Henderson, J. B. and Mathai, G., ‘On certain species of Palaemon from 
South India', Rev. Ind. Mua., vol. v, pp. ‘277-806, pis. xv-xvii (1910). 

- Ibid., pp. 277 and 282. 

’ Op. oit. 

^ Beviewing the conditions in the Chilka Lake, Kemp {op. cit.) observes: — 
^Only females of Palaemon malcolmsoni and P. lamarrei have been found iu 
the lake md our observations load us to conclude that these species vish/ its 
waters oiily for breeding purposes. This is also the case with the remaining 
species of the genus, P. rttdis, the males of which accompany the females at 
this pmod. Adults of these three forms do not live in water as salty as that 
of the^Bsy of Bengal; but the young of P. rudis were found in the outer 
channel m. the salt-water season, while adults of P. lamarrei are able to 
tolerate > 4msiderah d^ee, of saHnity. P. malcolmsoni was found only in 
fresh^att,’ (Op. cit*, p. 264. Vide also p. ’ 208.) 

^ Rejpfirtt of fhe A^ouHwtal and PHsheries Department^ Travancore State, 
for 1027 
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History of the Industry. 

On a rough estimate, it is about sixty years since the industry 
began in Travancore. Originally, the prawns were collected by 
ordinary fishing methods which did not involve any large scale fish- 
ing, and the operations lingered for the greater part of the year. 
The open backwaters and not the paddy fields were the fishing 
areas. As will be seen from the following accounts of the methods 
of fishing, this condition prevails even now in many parts of Tra- 
vancore, though the yield from this is negligible as compared with 
that from the adjoining fields. Modern improved methods of 
fishing have been in existence only for the past twenty years. The 
industry first flourished in the backwaters adjoining Parur Taluk. 
Owing to an increasing demand for prawns and to the high prices 
which dried prawns began to fetch, the industry rapidly spread to 
the adjoining taluks of Sherthalay and Vaikam, and to several 
places in the Cochin State. This became more or less the regular 
occupation of fishermen inhabiting the banks of the Vembanad 
Lake, and several industrial establishments sprang up for the col- 
lection and preservation of prawms for the market. But hardly 
had the industry assumed a permanient character, when the price 
of diied prawns fell and the enthusiasm in this direction waned 
with ihe onset of adverse trade conditions. Before discussing 
this aspect of the question, the methods of capture and the pro- 
cesses involved in geting the prawns ready for the market may 
be considered. 


Fishing Operations. 

The season for the fishing operations commences in November, 
soon after the North-East Monsoon, with the gradual onset of 
brackish-water conditions in the backwaters. In Travancore, the 
brackish-water prawn fisheries are best exploited in the Taluks of 
Parur, Vaikam and Sherthalay. Of these, the produce from the 
first mentioned place is by far the most important and contri- 
but(»s to about fifty per cent of the total annual produce of the 
state. In the (\>chin state, the important prawn-fishing centres 
arc ih(^ villages adjoining the Narakkal canal. 

The conditions in the fisheries of the Parur taluk may be taken 
as more or less typical. Here, the paddy fields closely adjoin the 
backwaters, and they are on a slightly higher level. As pointed 
out before, the paddy crop corre8ix)nds to a period when the 
water is fresh. The harvest being over by about the end of 
September, the fields are free, and for about a month or two 
the water from the backwaters is allowed to get in and out freely. 
The flooding caused by the October-November rains often keeps 
the paddy-fields in direct communication with the backwaters and 
associated canal systems. The fields contain a lot of organic 
matter like hay and the November floods bring down plenty of 
organic as well as inorganic materials. The bottom of the fields 
remains muddy owing to the loose consistency of the characteristic 
black soil. Tiie activities of the prawn fisheries begin with the 
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lowering of the water-level after the monsoon. Tlio bniuls sur- 
rounding the fields are strengthened and the eomniunications 
between the ctinals and the fields are restricted iio a few sluice 
gates, usually one for each held (Plate TJ, hg. 1). These gates are 
carefully guarded by elaborate wooden frjiineworks, and witli the 
proper manipulation of a series of adjustable planks, the water 
level in the helds is carefully regulated. The rains having prac- 
tically ceased, there is no appreciable flow in the canal systems, 
and the tidal effects are hence markedly felt. The water becomes 
increasingly brackish. The tidal range is subject to some amount 
of variation from place to place; it is maximum in places where 
the shallow’ wnrters have been re-claimed into paddy fields which, 
after reclamation, are cut off from the backw‘’ater, leaving only 
narrow^^ canals amidst them. At Paravoor and Kayenculam, the 
range is two and a half feet, W’hile in the canals associated wdth 
the prawn-fishing centres of Nedungad, Varapuzha, B/Jiikara and 
Chathanad, the tidal range is slightly above the former, and ilu' 
onset of ebb or flow is attended by a powerful dow’ of water* 

The tidal action is of great aclvantagc to the fisherman. He 
keeps open the sluice gates during high tide and allows brnc*kish- 
water to get in freely into the paddy-fields. The prawns, which 
abound in the backw\aters at this period, get into the paddy-fields 
along with the inflowing water. The gates are closed with the 
onset of the flow^ tide. This process is carried on regularly for 
about a month, whereby the number of young prawns in the paddy- 
fields is gradually increased. To effect a proper change in the 
water of the ^ fields, the gates are opened about thrice a week 
during flow tide and water is allow’ed to drain off to a certain 
extent. But to prevent tlie young prawns from escaping, the 
gate is guarded by a special contrivance, whieli consists of a 
number of flexible twigs of w^ood joined together to form n 
lattice-work. 


The post-larval stages of Penaoids enter the backwaters 
wherever the latter are in communication with the soa. They 
are then beautifully transparent and usually measure 1-2 cm. 
m length. As we know nothing of the breeding habits of marine 
prawns, it is not possible to ascertain definitely the commence- 
ment and duration of the migration of young individuals into the 
baekwaters*^ Young specimens ranging from 8 to 5 cm. in length 
are found m the backwaters during many months of the year 
especially from August to December. This observation, consider- 
ad alone with the well known fact that most Ponaeids are not 
toown to breed m brackiah-water. would suggest that several 
batches of young individuals from the sea enter the backwaters. 
Their fate of growth is astonishingly rapid. Nothing dehnite is 
^own of the conditions favourable or otherwise to their growth 
The nrawns entenng the fields vary in length from 5 to 8 cm. 

rata aotual fishing of these prawns takes place only after two 
^ three months from the time they have entered into the fields. 

■ Ihere is however considerable variation from place to place in 
th^ period allowed to elapse between the time of entry of the 
prawns and the commencement of fishing. Size is the 



Jouwiv, Bombay Nat. Hist. Soc. 


PLATE II. 



Joum , Bombay Nat Hist Soc. 


PLAIL 111 


I ISHIN< WIIH ( HINi SI Nl H 



2 The Net lowered 



THE PRAWN INDUSTRY OF THE MALABAR COAST 


84:9 


deciding factor; tJiose usually fished from the paddy-fields are 
8-12 cms. long; and the largest ones, obtained after some months 
since the beginning of fishing operations, are some 13 cms. long, 
which is about the maximum size to which Penaeids grow in 
brackish- water. With the increase in size of prawns in the fields, 
the salinity of the water also increases as the rains gradually 
diminish. This has given rise to a curious belief among the fisher- 
folk that the prawns really grow by absorbing more and more of 
salt from the water. 

The commencement of the regular course of fishing is an 
exciting event for the fishermen. The first catch is usually made 
during the Thiruvathim festival which comes off at the end of 
December or at the beginning of January. A large conical net is 
fitted to the outside of the sluice gate, the wide portion surround- 
ing the gate. This net is a strong one, with close meshes varying 
from i to i inch and very much resembles the hokshi of Sindli 
coasts described by Eai. When the level of water outside the 
fields begins to fall wdth the onset of flow tide, the planks retain- 
ing the higher level of water in the fields are removed one by 
one, allowing the water to force its way outside. The numerous 
prawns that swim out of the fields are caught in the conical 
nets; they accumulate in the narrow side of the cone. Usually 
one man waits here and periodically removes the prawns, an easy 
process as the narrow side of the cone is adjustable. 

Fishing is usually done at night and the period corresponds 
every day to the onset of flow tide; hence the successive 
periods change according to the phases of the moon. A power- 
ful light is often placed in the sluice gate to lure the prawns to 
the net. 

Fishing in backwaters and canals is also prevalent in addition 
to that of the paddy fields. Two characteristic methods of open 
backwater fishing are worthy of note. One is designed to capture 
prawns swimming in shoals. Two country boats are tied together 
as shown in the photograph (Plate IT, Fig. 2), with the intervening 
space supporting large nets which trap the prawns that try to 
swim through. These boats are stationed in key positions fre- 
quented by the crustaceans. 

The next method is an extremely picturesque one which no 
one who has visited these backwaters can forget. Tn almost every 
edge of the backwaters, a large stellar framework of wood may be 
seen, supporting large fishing nets locally called the choena valat 
or kamha valai. This peculiar fishing implement is believed to 
be of Chinese origin, and it is considered as a remnant of ancient 
trade relations that existed between China and the West coast 
of India. Fishing with Chinese nets is not mainly intended for 
prawns; but the latter are caught in large numbers during their 
season of abundance. The method of fishing with the Chinese 
nets is an exceedingly simple process and will be clear from the 
accompanying photographs (Plate III, Figs. 1 and 2). Fishing 
is usually done only at night, and a lantern is hung to the wooden 
frame-work when the net is lowered into the water, so as to lure 
the prawns and fisb to the net, 
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Curing of Prawns. 

Two industrial processes are in vogue for the preparation of 
prawns for the market: Sun-drying and boiling. The first process 
is the more common on tlie Bombay coast, while the latter method 
followed by drying is the more jiopular one in Malabar. On the 
West Coast, boiling is employed in all places where the produce 
is considerable and sufficient for export to other places. Sun- 
drying without boiling is employed in the preparation of prawns 
in those parts of Travancore w'here the produce is much less than 
in places like Parur Taluk ; they form an article of cottage industry 
catering only to local demands. In both methods of preparation, 
the operations should be begun soon after the capture of the 
prawns, as putrefaction se^s in rapidly. Usually, not more than 
three hours is allow’ed between the time of capture and the 
commencement of the first process. Boiling has the advantage 
of being partially independent of weather conditions. For boiling, 
the prawns are first put into wide flat copper vessels in a wet 
state, and often a little extra water is added to prevent them 
from getting roasted. They are boiled for about half an hour; 
and when they assume a dark reddish-brown colour, they are 
removed from the vessels and dried in the sun for several days. 
It should be noted here that in many places, salt is not generally 
added when the prawns are cured. The belief among those en- 
gaged in the industry is that the salt present in the brackish-water 
is sufficient for the purpose, and hence, salting is tabooed as being 
a deceitful measure to increase the weight of dried prawns. Eai 
observes that the fishermen of the Sindh coasts add a little salt 
to the fresh prawns when they are boiled. It appears that im- 
proper curing is the chief reason wdiy the dried prawns from the 
West Coast do not remain long in a good condition. 

The next process is to get rid of the shells, *prawn-skins' as 
they are often called, which include the carapace, rostrum and 
limbs. For this purpose, large jute sacks are taken and filled 
with dHed prawns to about a fourth of their capacities, after 
which 'they are closed and tied up. Women are especially iu 
charge of this part of the work. They swing round each sack 
and hit it hard on a block of wood until the carapace and limbs 
fall ofiE, leaving the fleshy parts intact. The latter are removed 
and sorted out separately; they are popularly called prawn 
kernels^ The kernels are once again dried; the pieces of shell 
adhering to them are carefully removed by hand; and finally, 
they are packed up in jute bags for export. 

The discarded ‘skins’ are heaped up separately. They are of 
much pm to the agriculturist as they form an important source 
of imnt^e, especially for coconut palms. Their value as food for 
|)oultry ' has been realized only by a few. Large quantities of 
l^rawn-sMh' used to be exported to Germany and other European 
oowWe^; but of late, the exports have fallen considerably. The 
present market rate for prawn-skin varies from Es. 8 to Es. 10 
per 

I ' I "I ' - - ' .... ... 

* ^hemmeen-parippu in Malayalftrt}, 
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Marketing of Prawns. 

Dried prawns do not command a wide market in India at 
present. Tlie only place where they are in demand is the Bombay 
Presidency, where a portion of the local produce caters to the 
local demands. About half the produce of the Sindh and Bombay 
coasts is consumed locally, while the rest is exported to different 
places outside India, mainly to the Par East. The best markets 
for Indian dried prawns are Eangoon, Singapore, Colombo, 
Hongkong and Mauritius. As only fresh prawns are popular 
among people of the West Coast, especially in the important 
prawn- fishing centres, almost the whole of the produce that is 
boiled and dried is exported. From statistics available, Rangoon 
has been the best purchaser for many years. The dealers in 
Travancore send their supplies to businessmen in Rangoon, who 
dispose off the material. The price of dried ‘prawn-kernels' ranged 
from Rs. 150 to 300 per candy before the present economic crisis; 
in some years (1929-30) the figure rose so high as Rs. 350 in the 
wholesale exporting markets of Cochin and Alleppey. Like all 
other commodities, the prices have fallen during the past few 
years; but recently, there has been considerable improvement, 
the figures having steadily risen from the lowest index of Rs. 50 
per candy in 1933 to about Rs. 150 at the time of writing. 

Improvement of the Industry. 

In discussing the possibilities of improving the prawn industry 
on the West Coast, we have to examine critically the factors 
which have been responsible for the present fall in prices. As 
pointed out before, the general decline in price levels consequent 
on the current (rude slump has considerably affected the com- 
merce of prawns, but the fall in this instance has been mainly 
dtxe to tlie numerous handicaps under which the present prawn 
dealer has to transact his business. First of all, there is no 
scheme of planned production. Secondly, the method of prepara- 
tion of prawns for the market is very imperfect. Dried prawns 
from the West Ootist are fit for human consumption only for 
about four months from the time they are dried and packed. 
In this respect, the West Coast producer is unable to compete 
with his Bombay competitors who sell goods of a better quality. 
Tlie markets where prawns from the West Coast are in demand 
are rather few at the present time; in these few places, the 
goods are sold by middlemen. ’•For example, the producers in 
Cochin and Travancore export their goods to brokers in Rangoon, 
who sell them to the local dealers under the current market rate, 
and often take a very high percentage of discount for their 
services. There have been occasions wLen about 50 per cent uf 
the net proceeds have been discounted by these agents; and 
further, prohibitive charges are made for retaining the unsold 
goods in the godowns. In spite of all these handicaps, the 
industry has slowly progressed since the capital required is so 
small as compared to the profit. Whatever the producer gets from 
prawns is a decent income w'hich compares very favourably witt^ 
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what lie gets from paddy crops for which his fields nr< 
intended. 

Tlie increase in the annual produce of prawns from tlie Wosi' 
coast, depends upon the chances of s])reading the industry to 
other places where firawn-fishing is not oxionsively (‘.arriial on 
and the possibilities of iucroased outpuii from those nrcu,s Ihal. arc* 
now being exploited. It was pointed oul. before that in Travan- 
core the best yield is from Parur Taluk. The particula,r ndviinlaign^ 
of this place lies in the low level of the paddy fields, the high 
salinity of the backwaters, and the tidal phenomena. Similar 
facilities are equally enjoyed by certain other places in Travancore, 
such as the fields adjoining the backwaters of Kayenculum and 
the lake of Ashtamudi near Quilon. The species of prawns (both 
the brackish-water as well as the migrafory forms) collected from 
Parur are obtained at those places also. But here, the tneihods 
of paddy cultivation are not quite suited to the conversion of 
these fields into ‘prawn-yards’. As an experimental measure, it. 
would be desirable to attempt finding out if the methods of 
cultivation followed at Parur may be copied hero, with a view 
to introducing an intervening prawm season. Tt sliould be tneii- 
tionecl, however, that in such a change the factors involved are 
many. Every possible means of effec.ting suitable changes \n 
periods of cultivation should be explored so as to ensure a regtilar 
output of prawns in addition to paddy. If successful, this w^ould 
be of considerable advantage to the owners of paddy fields, as 
the income from paddy has been steadily on the decline for the 
past so many years, and any supplementary income would be 
of much benefit to them. 


For increasing the output of prawns from those localities where 
the industry already exists, we must know much more about iho 
feeding, breeding, and migratory habits of the prjwns in question, 
about which so little is known at the present day. It should also 
lae found out if the continuance of the paddy crop in the fields 
is of advantage or of disadvantage to the industry. It is reason- 
able to expect better produce in certain fields near the sea if 
they are converted into permanent prawn-yards more or less on 
the lines of the prawn-fisheries of the Sindh coasts. 

Improvements in methods of preservation, whereby the dried 
prawn kernels could be kept properly for longer periods, would 
be highly useful as it would enable export to far off places. A 
constant supply throughout the year could also be ensured iti this 
way. There may also be an increased demand for dried prawns 
irom inland towns of India. But in popularising prawns in 
Indian markets, methods which will enable their being sold fresh 
are ,hkely to m^t with better results than those intended for the 
distribution of dried material. Small quantities of fresh prawns 
are at present sent from important prawn fishing centres on the 
West Coast to Madras, Trichinopoly and other places. They 
are jacaed; along with ice, in large deal-wood boxes, and sent by 
,^e^Kailway,; and in the rnarkets of the above mentioned places, 
i^d-prawns are soon sold out. In the* present state of the 
gidustiy> it 4^ if large-scale brine-freeziing and allied 
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meiliocls for the distribution of fresh prawns would meet 
with immediate success in India; but this may become beneficial 
with increased ouiput and wiUi increased demand for fresh 
maiei'ial. With projier organization, the producers could have 
theii- own establishments in the best selling centres and 
the Joss through the middlemen could thus be eliminated. 
The Government trade agencies could do much to popularise 
the product. It would thus be seen that for the improve- 
ment of the industry, there must be planned production, 
improved marketing facilities and co-operative enterprise amongst 
those engaged in the industry. Biological research has much to 
contribute towards the success of the industry by providing 
accurate and detailed information on the bionomics and life- 
histories of prawns of economic importance, which will event- 
ually help in tlie proper exploitation of the available fishery 
resources. Much important statistical data are also badly needed. 
In course of time, protective legislation may be necessary to 
prevent ovor-fislnng and wastage which are detrimental to any 
fishing industry. With all these factors attended to, it is not 
unreasonable to anticipate the development of a very important 
and lucrative industry from organized prav'ii culture and prawn 
fishing in the West Coast. 

Expt.axation of Platks. 

Platr I. 

Fig. 1. — An ovigeroiis female of Palaemon ftp, (about natural size). Ig, the 

He(*ond thoracic leg which grows to an enormous size in the male; 

015, developing eggs. 


Plate II. 

Fig. 1. — The sluice gate between the paddy-field and the adjoining canal. The 
fisherman on the boat is holding the conical net tied to the gate. Photo- 
graph taken from a locality near Pariir (North Travancore), 

Fig* 2. — Open fishing in the backwater, with two boats fastcuied together, 
intended to cat(*h prawms swimming in shoals. Photograph from 
the same locality as the above. 

Plate III. 

Figs. I and 2. — Two view’s of the characteristic Chinese nets in the backwaters 
of Travancore and Cochin. In fig. 1 the net is in the raised 
position, while in the second it is partly lowered. 



NOTES ON MURREE BIRDS, 


BY 

Rf.v. E, a. Storhh Fox, 

The following notes are chiefly by way of a commentary on 
previous ncttes by Lt,-Col. R. H. Rattray which appeared in vol. 
xvi of the JoumaU and those by Major H. A. F. Magrath which 
were published in vol. xix. These present notes do not however 
include the birds of the Galls, unless specially mentioned, but 
only those found on the Murree hill itself. T was stationed ihyself 
in Murree during the years 1932 to 1935 including one complete' 
winter and parts of two other winters, and have t]ierefoi*(' had 
opportunities, such as do not appear to have' heem tnijoyc'd by (Ik^ 
two former writers, of observing tlie Murree bii'd life ad all seasons 
of the year. 

The followiiag observations are intended to supplemeirt those 
already made by the two writers above-mentioned. 

Dendrocitta rufa. The Indian Tree Pie. This bird is not mentioned either 
by Col. Battray or Major Magrath. I have never seen one as high as Mnrree 
itself, but have noticed it several times near Company Bagh (4,500 ft.) on 
the road down to Tret. 

Garralus lanceolatus. The Black-throated Jay. Very much in evidence all 
over the station during the winter (and rather less so in summer), but I have 
never seen it going about in flocks as e.g. at Mussoorie. 

Machtolophas xaathogeaya, The Yellow-cheeked Tit. T should not call this 
a rare bird, as Col. Battray does, but it is certainly not as common as tlie 
other four Murree tits. Nor is it really shy and I have often seen ii. on the 

Mall and in iny own compound within a few feet of the house. 

LrO|^o{d^aitea.m^aa 0 lophiis. The Crested Black Tit. The commonest of the 
Murree tits in winter but much less often seen in summer. 

Uoptlla capistraia. The Black-headed Sibia. Common in winter but less so 
in summer. 

Pternthius erythropterus. The Bed- winged Shrike Tit, Fairly common in 
winter, but I have not seen it during the summer months. 

Cepfaalopyrus flammkeps. The Fire-cap. I have only seen this bird at Murree 
in April, so conclude it was then on the way up to higher levels, as Col. 
Battray mentions it as being quite common on the high hills near the Galis. 

Me^sies lateroiedius. The Punjab Bed-vented Bulbul. I saw a few of 

these bife on a number of occasions in January 1933 when the snow was 

lyi|i-g ihick. What made them come up to Murree at this particular time of 
year I cannot ^ink. I have never seen them at any other season, 

lettcogeuyB. The White-cheeked Bulbul. I have never seen these 
the Murree hill in summer higher than about 5,500 ft. By the end 
ftey begin to come into Murree, and after the snow has fallen 
they 'becbflpA veit^ abundant (attracted I suppose by the very plentiful supply 
pi lories). ihe spring a4vances they retire downhill again. Major 
he saw a pair in Murree on April 29th^ but this r^ither 
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Sitta kashmirensis . Brook’s Nuthatch. Neither Col. Rattray nor Major 
Magrath mention this bird. It is rare in Miirree, but I have occasionally seen 
one during the summer. 

Sitta leucopsis. The White-cheeked Nuthatch. Like Major Magrath, and 
unlike Col. Eattray, I have not found this bird uncommon at times. I am 
not sure however that it breeds in Murree and am rather inclined to think 
that it does not. About the middle of October it becomes rather plentiful 
for a few weeks and after that scarce again, which leads me to suppose that 
Murree is only being made a temporary halting place. I have however seen 
specimens in mid-winter and as late as June 26th, but none after that date 
until the following October. 

Dicrurus ater. The Black Drongo. This bird seems common in summer, 
though perhaps not as common as the Ashy Drongo, 

Anorthura oeglecta. The Kashmir Wren. Cominou in winter; November 
Hill is the earliest date I have seen it and none later than March 15th. 

Regulus cristatus. The G-oldcrest. Fairly common between the beginning 
of December and the middle of February, but I have not noticed it daring 
the summer. 

Cryptolopha xanthoschista. Hodgson’s Grey-headed Flycatcher- warbler. Like 
Col. Eattray, I have not found this bird comuion. Major Magrath notes it as 
being very common in April, I have certainly seen it most often about then; 

I have also noticed it at the end of December. 

Campophaga melaaoschista. The Dark Grey Cuckoo-shrike. Comparatively 
plentiful in the siimmor of 1035, but I only saw one in 1933 and none in 1034. 

Oriolus kundoo. The Indian Oriole. Very common in summer. Fiist makes 
itself evident towards the end of April. 

Aethiopsar lascus. The Jungle Myna. Col. Eattray seems to have found 
it common. My own experience has been the opposite, as I only saw two 
pairs nesting in 1933 and one pair in 1934, though a few more in 1935. 

fiemlchelidon sibirica. The Sooty Flycatcher. Colonel Eattray notes these 
as very rare; Major Magrath found them common till tile middle of May. 
Bersonally I remember none during 1933 and 1934, but saw quite a number 
between the end of April and the beginning of August during 1935. 

Terpsiphone paradlsi. The Indian Paradise Flycatcher. Major Magrath 
mentions a single specimen, I have never seen one in Murree, but have heard 
of them being seen below Sunny Bank and near the Brewery. 

Rhipidura albifrontata. The White-browed Fantail Flycatcher, I have seen 
this bird in summer above the Brewery and below the Lawrence College, but 
I believe it to be rare, 

Pratincoia titaura. Ilie Indian Bush-Chat. Quite common after the middle, 
of March up to 7,000 ft. 

Oreicola lerrea. The Dark-grey Bush-Chat. Abundant in summer. Bogina 
to arrive about the middle of March. 

Enlcurus macutatus. The Western Spotted Forktail. Not common on the 
Murreel hill; I only saw two or three pairs in 1933 and 1936, and only one 
pair I think in 1934. 

Glialtnarrornis leucocephalus. The White-capped Redstart, I have never 
seen this bird in Murree itself, but T noticed one at Company Bagh (4,500 ft.) 
in January 1933, and another at Chrrapani (4,000 ft.) in January 1985. 

Rutlcilla frontalis. The Blue-fronted Redstart. Fairly common in winter; 
not seen before November 21st or later than April 30th. 

RiiticIPa erythronota Evevsmann’s Redstart, Fairly common during winter; 
first seen on November 28th. 

lanthia ruff lata. The Bed-flanked Bush Robin, Fairly common from OctO' 
her to April. 
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Adelura casruleicephala. 'Plio Bluc-hoadcMl Hobhi. Bo^iiw to arrive about 
the end of October (first fieeii on October ‘26th), and is extremely abundant 
throngliont the winl-er. Lasi, Hecn on March ‘2‘2nd. 

Merula castanea. The Grey-headed Oiiisel. I have not noticed this bird in 
Murree during tho Hununer, but it ia fairly couinion in winter from the begin- 
ning of November. 

Mertiia atrigularia. Tho Black-throated Ouzel. Begins to arrive in Murrt^e 
in considerable numbers in November (lirst Hoen on November 2JHt), and there- 
after becomes very abundant, especially after tlio atmw haw begun to lie, 
during which period no bird in Murree is in greater evidence. With tho arrival 
of spring the bird departs, but I have seen a few at any rate as late as 
April 24th. Possibly some remain into the summer. 

Pyrfhula aurantiaca. The Orange Bullhiieh. Not very cormnon, but occa- 
sionally seen during mid-winier, and as late as March IGth in 1935. 

Propasser grandis. The Bed-mantled Bose Pinch. Common from the middle 
of November till the end of March. 

Carduelis caniceps. The Himalayan Gold Pinch. Not very common, bid, 
seen sometimes in January when the snow is lying deep. 

CaUacanthls burton!. The Bed-browed Pinch. I once saw a pair in Jamuivy 
1933, but none since. 

Metoponia pusilla. The Gold-fronted Pincli. This bird is seen occasionally 
in small flocks in mid- winter. 

Hypacanthis spinoides. The Himalayan Greenfinch. Common from the latiicr 
part of the summer onwards. The ripening of the wuuflower-soeclH always seems 
to be the signal for a great invasion by flocks of ihese birds. 

Emberiza stewarti. The 'W’hite-capped Bunting. T have not found ^ this 
bird as common as Ool. Battray seems to indicate, hnt I have seen it iii 
Murree from April onwards, 

Chetidon urbica. The Martin. Col. Battray speaks of the Kashmir Martin 
not being found in Murree, while Major Magrath mentions this same bird 
{Chelidon kashmiriensis) breeding in considerable numbers in tho verandahs 

bungalows near the water tanks; he also thinks that the European House' 
Martin occurs in some of these colonies. Nowadays there is a largo colony of 
Martins breeding every year at B. Denys' School (near the water tanks), and 
I have had plenty of opportunities of studying them closely. Although 1 have 
not actually killed, a speeimen, T have watched them so often through my 
glasses on their nests only a few yards away as to be convinced that all Uiost' 
birds are urbica and not kashmiriensis. 

MotaciUa persoiiAtii* The Masked "Wagtail. One or two Bpedmons sctm 
in Ma^eh. 


Motacilla bodgaotii. Hodgson's Pied Wagtail. A pair once seen in Bep. 
feernber near Iiower Topa. 


MotaeiKa melanope. The Grey Wagtail. 1 have seen a number passing 
through in April and early May, and again at the end of August. One pair 
(presumably the same each trip) always halts in my garden for a week or 
so both on the upward and downw'ard journey. 


Aatbas trlvialis. The Tree Pipit. ^ I have seen a few specimens late in 
April and ^ early in May, and once a pair at Patriata in the first week in April, 

Giciflaa occipitalis. The Black-naped Green Woodpecker. Colonel Battray 
seems to have found this bird fairly common. I never came across any till 
Octo^r,19S6 when I saw two pairs. 

fayperytbftts. The Bufous-bellied Pied Woodpecker, Bare; I only 
0 during the summer of 1933 and one in summer of 1934; commoner 



^ r $iir|ce(i$. The Brown-fronted Pied Woodpecker. Much more 
, , “In in summer, but never so abundant as Gecinus squa- 

mate or himalayensis (the two commonest Woodpeckers in Murree). 
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Picufflflus Ingominatas. The Speckled Piculet. I have once seen this bird 
in November 1934, 

Cyanops asiatica. The Blue-throaied Barbet. Common in siirnmei* after the 
beginning of May, though never as common as the Great Himalayan Barbet 
(which is abundant all the year round). I once saw this bird on January 2nd 
siUing on a tree in the snow by the side of the Mall, but this is the onlv 
specimen I have seen during the winter months. 

Upupa epops. The European Hoopoe. Common after the middle of March. 

^ Cypselus ntelba. The Alpine Swift. I have only thrice been able to 

identify this bird for certain when I saw a large number on November 7th, 

1934, hawking above the old Terrace Hotel, and again in July and August 1935. 

Cuculus canorus. The Cuckoo. Eirst heard on April 15th ; very common 

thereafter, and also very tame. 

Cuculus saturatus. The Himalayan Cuckoo. Pirst beard on Apiil 20th. 
Not c|iiito so common as canorus, and rather more bashful as a rule. 

Palssornis schisticeps. The Slaty-headed Paroquet. Common in summer, 
though not I think as plentiful as in some hill stations. 1 have rarely seen 
it in winter, but once remember noticing a large and wery dejected looking 

nock Bitting on a bare tree near the Mall in a snowstorm during January. 

Qlaucidiuin cuculoides. The Largo Barred Owlet. I have seeii this bird 
but do not think it is common, 

Glaucldlum brodlei. The Collared Pigmy Owlet, From my own observations 
this bird seems much commoner than the last-named, 

Oypaetus barbatus. The Lammergeyer. Neither Col. Eattray nor Major 

Magrath mention this bird, but it is very common in Murree. 

Buteo lerox* The Long-legged Buzzard. I have seen a good number of 

(what I take to be) these birds, 

Astur palutnbarius. The Goshawk. I have seen this bird once or twice 

in winter. 

Sphenocercus sphenurus. The Kokla Green Pigeon, I have seen it in 
Murree, but should not have thought it common there now. 

Palumbus casiotis. The Eastern Wood-Pigeon. Seen in winter in flocks. 

Turtuf ferrago.' The Tndian Turtle-Dove. Col. Eattray found it common 
in summer, while Major Magrath apparently only noticed it migrating at the 
end of April. My own experience agrees with the former. 

Qennseus albicristatus. The White-crested Kali] Pheasant, Col, Eattray 
did not think this bird common in 1906. I have only seen (and eaten) it 
dead in Murree, and believe that it has probably been more or less extermi- 
nated by now in tlic immediate vicinity of the station. 

Caccablg chucar. The Chukor. 1 have not seen this bird wild in Murree, 
and think that its numbers too have probably been reduced to a negligible 
quantity since Col, Eattray wrote. 

liydrophasiatius chirurgus. . The Pheasant-tailed dacaua. I saw one of these 
birds on the water tanks on May 81st 1933, and understood that they some- 
times migrate by w’ay of the Jhelum valley; but it cannot be often that a 
specimen hnds itself on the top of the Murree hill. 



I’WO NEW BPBOlliS Ob' ANTkOCEROS LINN. l7,^3 i'EOM 
SODTHEEN 8HAN STATES, BITEMA, WITH A C'OMPAKATIVK 
OHAET Ob’ THE LTOEGIOttS OAEK SL’OHEJ) SPECIES 
Ob’ THE GENUS. 

m 

L, r, Khakna, 

(Biological Department, University of limujoon). 

The material for this paper was obtained from the Southern Shan States, 

Burma. 

Anthoceros meggitti ap.u.^ (Bi. I, Figs. 1-5). 

Locality. — ^Kalaw* 

Dioecious. Thallus 1‘2-15 x 3-8, slightly tlepressed in the centre, the margin 
lobed. Surface cells 0.04-0.00 x 0.03-0.04, eaeli with a large chloroplasi ; caver- 
nous. Involucre 6-7 long x 0.5 broad, eylijidrieal, slight!) narrowed at the 
nearly truncate apex. Capsule 46-55 long x 0.5 broad, dark brov\n; Ktoinata 
0.075-0.09 X 0.042-0.05. Spores 0.04-0.046 black, iliichly grainilar-papillal-c; 
pseudoelators 1-5 celled, dark brown, thin walled. Male plariis smaller than 
the female. Antheridia 0.17 x 0.105, in groups of many in rc.<‘eptacdeH with 
a denticulate margin, scattered over the dorsal surface of the thallus. 

A, eurnowii Stephani 1916, A. 'kofthjii Khanna 1036, A. mdntdms Mitten. 
A. miyakeanus Schiffner 1899, are separated from the present form by the solid 
structure of their thallus and their shorter involucres; A. ehahenm Kashyap 
1917, A* eucullatiis Stephani 1916, i. faurianus Stephani 1916, 4. hniedhtvs 
Stephani 1916, A. myriandroecius Stephani 1916, A. parkinsonii Khanna 1983, 
A* pkUncheeis Stephani and A. telagams Stephani 1916, differ from the present 
form in having smaller involucres and in the size of their capsules; A. cheva- 
Ueri Stephani 1928 and A. ereotus Kashyap 1916 are distingiiislied from the 
present type by their longer capsules; A. weistii Khanna 1932 ilifTers from 

the present form in the nize of the plant and stouter involucTe'; A. ferdianus 
Stephani 1916 differs from the present form in having bigger capsule and 

bigger spores. It is therefore necessary to create a new species for which 1 

propose the name Anihomoe meggitti sp.n. 

Anfhoems hurmafd sp.n. (PL 1I» Figs. 6-10), 
Loco?fty.---Taunggyi. 

Dioecious. ’‘JSiauus 12-17 x 7-8, prostrate, with irregularly divided seg- 

ments j segments linear or oblong, channelled, with the margins ascending 
and sinuate. Surface cells 0.050-0.066 x 0.02-0,04; cavernous. Involucre 6-8 
long ‘ X l.S-X*5 broad, cylindrical, narrowed towards the apex, the mouth 
lobnlate. Cap^le 12-16 Icmg x 0.3 broad; stomata 0.06 x 0.04. Spores 0.068, 
liable with numerous spines; pseudoelators thick walled, dark brown, 1-4 celled, 
Male plants much' smaller than the female, Antheridia in groups of 12 or 
less scattered over the dorsal surface of the thallus. 

The Ibixger involucre and the shorter capsule separates the present form 
from A. ehamhensis Kashyap 1917, A. chemlieri Stephani 1923, i, cucuUatus 
Bteidtani 1916, A. erectus Kashyap 1916, i. fautianus Stephani 1916, A. lamelk’^ 
to, .Stephani 1916, ,i, myrimdroeems Stephani 1916, A. pichinchesis Stephani 
and,^. Ulaganus Stephani 1916; the cavernous structure of the thallus from 
A. ernmeii Stephani 1916, A. hoshyii Khanna 1936, A. minutns Mitten and 


‘ All measurements are in millimetres. 
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For explanation see end of text. 



Anthoceros Linn. 1?53 (Dioecious and dark spored species) 
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A, miyaheana^ Schitliner 1800; shorter (^apsule and bigger spores from A, jerdi- 
nandi Taylor, A, megcjitti sp,u, and A. wehtii ivhanua 103‘2; longer involucre 
and bigger spores from A. parkinsonii Khanna 1033. It is, tliereforc, neces- 
sary to create a new species for which 1 proposo the name. Anthoceroa bunnani 
sp.n. 

In the Ubie above the diH'orciicos between the present forms and the 
previously described dioecious dark spored species arc tabulated. 
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BKFliRIilNCK FOR THK TkXT-FuIURKS. 

Anthooeroa meggitti sp.n. : Fig, 1.— -Female plant; Fig. 2. — male plant; 
Fig. 3.-— dorsal epidermal cells; Fig. d.—stoma. Fig. 5.— spore; 
coro$ bmnani -sp.n.: Fig. 6.— female plant; Fig. 7. — male plant; 
Fig. 8.— dorsal epidermal cells; Fig, 9.-— stoma; Fig. 10 — spore. 
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BY 

’ J. F. CAias, S.J., F.L.s. • ' _ “ * 

• I The OoMMELiNACEAE are perennial lierbs generally distributed ia 
the Tropics and Subtropic^, a few in China and Japan, ^ the 
Southern United States and in Australia.’ The family includes 
30 genera with about 400 species. 

Many species possess an abundant mucilage,* wliicli is alimen- 
tary after being cooked; and the tuberous rhixioinea pf , some con- 
tain, besides mucilage, starch, which adds to their nutritive 
qualities. The species credited with medicinal properties belong 
to 8 genera: — A keilbma (Tropics); Oommelina (Tropics and Sub- 
tropics); Cyanotis (Tropical Asia and Africa); Flosoopa (Tropics); 
Palisota (Tropical Africa); Pollia (Old World Tropics and Sub- 
tropics); Tinantia (Mexico to Brazil); Tbadescantia (Tropical and 
North America). 

The medicinal Spiderworts of India belong to 4 genera: — 
Anbilema, Oommelina, Cyanotis, Flosoopa. 

X. Capsule loculicidal. Stamens 3, perfect ; with 1-8 
staminodes. 

1. Cymes solitary, included in a spatbe. Ovary 3-celled; 

cells, M ovuled ... ... ... Oommelina. 

2. Cymes naked, panicled, rarely in a spathc ... Anbilema. 

II. ' ‘Capsule loculicidal. Stamens 6 , perfect. 

1. Cymes from imbricating bracts, scorpioid, or l-2-fe'\v- . 

flowered. Corolla tubular below ‘ ... Cyanotis. 

,, 2. Flowers panicled. Stem erect ... ... Flosoopa. 

Aneilema. 

Tliis gcnuH numbers 85 species, tropical and subtropical, chiefly 
Asiatic, 

In tlio CoM Coast Colony the leaves of A. benineyise Kunth. 
and A. ovatp ohlongum P. Beauv. are used in enemas to cure 
constipation. | 

Four Indian species are used medicinally either in India or in 

Malaya. 

I. Cells of ovary S-S-ovuledj cells of capsule 1-3- or 
more-celled. 

1. Stout plant with large leaves; seeds 3 or 4 in a 

cell, smooth ... ... ... 2, A, Uneolatum, 

2. Tufted herb; seeds 6 or 6 in a cell, superposed, 

sharply 3*gonous ... ' ... ... i. A, ffoapiflorum* 

n. Cells of ovary 2-ovuled; cells of capsule 2-Beetled. 

Small herb, decumbent ... ... A.nudiflormu 

III. Cells of. ovary 1-ovulod; cells of -capsule 1-seeded. 

Stout herb ... ... ... 1. cmspimuml 
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1. Aneilema conspicuum Kuntli. is found in ilic Patkai Plilis 
of Assam, wlieiice it extends to Burma and Siam, Penang, Malacoa, 
Sumatra and Java. 

Tlie plant is used tnodicinally by the Malays, a,ud is said to 
be a powerful emmenagogue. 

Malafji Voko iauipoli kalin— •. 

2. Aneilema lineolatum KuntJi. ocjeurs tlirougliout Tropical 
India; in the Western (xhats from the Koukaii to Travaucore; and 
from Sikkim, Bhotan and the Khasia Mills up to 2-4, ()()() ft., to 
Burma, Tvlalaya and the Malay Islands. 

The is used by the. Malays as an abortifacient. 

Mala]fi Poko raati hidup — . 

3, Aneilema nudiflorum Br. is to be found tlirougliout India; 
from the North-West Himalaya ascending to 6,000 ft. eastwards 
and southwards to the Khasia Mills, Burma, the Deccan, Travau- 
core and Ceylon. It is a common' weed in waste ground and dry 
sandy places throughout the Malay Peninsula. It is also met 
with in China. 

The lierbage cooked in oil is cm 2 )loyed in the treatment of 
leprosy and ]’ingworm. 

Malay: Bumpiit kurunit, Buniputi Upali kuubii, Bmnput narang lupai, Bmn- 
put tapah burong — . 

4, Aneilema scapillorum Wight is a native of the Himalaya. 
It is spread from the Upper Gangetio plain to Bhotan, Travancorc, 
Tenasserim; Ceylon and the Shun Hills. 

The root is said to have astringent, and tonic properties. It is 
considered useful in headache, giddiness, fevei', jaundice and deaf- 
ness. It is also regarded as an antidote to poisons, and us a 
cure for snake-bite. 

The root-bark dried in the shade is said to liave been citiployed 
with benefit in asthma. It is commonly used in colic, })iles and 
infantfie convulsions. It is a remedy of great rtjpule for iin- 
poteiOM^e ipematorrboea and also for iiictmtiueuce of urims 

TJhe dried powder is much used in combination. Mixed with 
sugax* 4t is employed as an aphrodisiac. With the juice of t he 
tuUi leaves it is given for pains in the kidneys, and is one of 
the chief remedies used by the Hakims in spermatonhoca. With 
long pepper it is prescribed in bites of tuad dogs, both inhwnally 
and’ externally. 

Mhaskar and Chxim have shown cxporimeutatly that t.he drug 
is not an ♦antidote to snake venom. 

B^n0M: KmeM — ; Gujerati: Sisaialia — ; Hindi: Biyalvuumli — ] Peraimit 
sii'— 

.'•'■■■V-.- . CoMMBUNA. 

i^(d[«<J6s 115 tropical and subtropical species. 

-v. Masjy. specie^ are ,used »i$dieuia% in various parts of the 

Linn:’ iri China; 0, falUda Willd. arid 
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0, iuheroHa J^inn. iu Mexico; 0, deftciens Herbert in Bimil; C. 
harhafa Lam. and 0, henglialensis Linn, in La lieunion; (>. mada- 
(jasearica 0. B. Olurke in Madagascar; 0, afHcana Linn, and 0. 
benghalemis Linn, in Sontli Africa; (\ nudiflora in the Gold (V^nst. 

The species used therapeutically iu India number five. 

1. (’apBule 8-cel led; two cells with 2, and one with 1 seed, 

1. Leaves elliptic to ovate-lanceolate, 2 to 3 in. long, 

glabrous; seeds cyJindric reticulate, black .... 2. 0, undiflora. , 

2. Leaves linear-lanceolate, 3 to 6 in. long, nearly gla- 

brous; seeds globose, smooth, truncate, black 

powdered with wdiite ... ... ... 4. ^7. salici folia. 

3. Leaves elliptic or ovate, blunt, 1 to 3 in. long, pube- 

scent; seeds closely pitted ... ... ... 1. C, hetighalen- 

IT. C’apsnle 8-ceiled, subequally 3-valved. 

Tjeaves lanceolate oblique acuminate, many-nerved, 
t) in. long; seeds ellipsoid compressed, lead-coloured, 
margins often marbled ... ... ... 3. T/. ohliqun. 

IIT. Capsule 2-(*eiled. 

Leaves ovate-lanceolate acuminate, 3 in. long, scabrid 
pubescent; seeds ellipsoid rugose, straw-coloured 
or browui ... ... ... 5. C. rnffruticom. 

1. ComiTielina benghaletisis Linn, occurs in the peninsula 
of India generally, and is fairly common everywhere. It is also 
found in Ceylon, Burma, the Malay Peninsula, Ohhia and Tropical 
Africa. 

The plant is described by Ayurveda as bitter, useful in leprosy, 
and a good regulator of the nervous system. 

In La Reunion the plant is reputed emollient and mucilagi- 
nous, It is much used in tlie form of a decoction as a drink, 
a lotion or a bath. 

The Sutos prepare from it a medicine for treating barrenness 
in women. 

Bengal: Kacbradam, Kancbara, Kanebiira, Kansbira, Kanuraka — ; Cana- 
reae: Hittagani — *, English: Lay Flower, Lew Flower — ; Oujeratii Mhotun- 
sbishinuliyun — ; Hindi: TCancbara, Kanuraka — ; La Reunion: Grosse herbe 
d’eau, Grosso trainasse — ; Malay: Bumput mayiam — ; Marathi: Kena — ; 
Pamyangan: Biasbias — ; Philippines: Alibangou, Anagalide azul, Uligbong- 
gon — ; Punjab: Obura, Katina, Khanna — ; Sanskrit: Kancbata: Marishajalaja, 
Paniya, Tanduliya — ; Sanfal; Kana arak — ; Sind: Cbura, Kanna, Kbarma — ; 
Sinhalese: Leyamainaireya, Liyameneriya — ; 8pa7iish: Anagalide aaul — ; Snio: 
Khotswana — ; Tagalogi Aliebanggon — ; Tamil: Kanangakarai — ; Telugu: Niru- 
kassuvu, Vennadeviruka— ; Twi: Onyame bewu na mabu — ; Visayam Cabilao, 
flabilao, Babilaonggalahaan — . 

2. Commelina nudiflora Linn, is very common in waste land 
everywhere. It is frequent in Bengal and extends to Burma, the 
Malay Peninsula and Ceylon. It is distributed to most of the 
tropical and subtropical countries: Africa, Madagascar, the Sey- 
chelles, Mauritius, the Sandwich Islands, Australia, etc. 

The leaves are used by the Malays for poulticing sores. 

The natives of the Gold Coast Colony use the plant to cure a 
disease called 'okwaha* — a swelling in the groin — producing very 
itcliy spots and sores and swellings. The leaves are pounded, 
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mixed with the seeds of Leea guincensis G..,Doii. and those of 
long pepper. The mixture is then put in u plantain leaf, . which 
has hrst been warmed to- prevent it from splitting too easily, 
applied to the affected parts, bound, and kept there for three 
days. Tile application first affords relief; and when it is removed 
on the fourth day it is found that the swelling bursts, 

Ashmtti: Oayame bewu na niavvii — ; Atvuna: Agbonokui nolaii, Agborxuaku 
maku — ; English: Day Dlower, Dew Flower — ; Ewc: Agbenkui nokni, Agbor- 
maku nmku— ; Fantii Nyarne bewu ansang na mewu — ; Gai To lilahy — ; 
Gujerati: Shishmuli, Sbisbmuliyun — ; Hama: Balasa, Balasaya, Kunungura — ; 
Hindi: Kanshura — ; Mala 7 j: Pulaii aur, Bumpui kukupu, Tapak eti — ; 
Marathi: Kina, Velicbibhaji — ; Nzima: Nyamele wua ngwosu — ; Philvppineftt 
Aligbangou — ; Sanskrit: Kataapriya, Koshapuahpi — ; Spanish: Anagalide 
azul — ; Twi; Onyame bewu na mawti — . 

3, Commelina obltqua Ham. is common over^he low moist 
parts of India, flowering during the rainy season chiefly. It also 
occurs on the lower Himalaya, ascending up to 7,000 ft. in 
altitude. It is distributed to Ceylon and Burma, and lieuco to 
the Malay Peninsula where it is mostly found in the. shady s])o(.s 
of the forests, ' “ 

The root is a refrigerant and laxative, nseftil in strangury mid 
costiveness, ,Tt is used in vertigo, fevers and bilious affections, 
and as an antidote to snake-bites, 

Mhaskar and Caius have demonstrated that tlie root is not an 
antidote to snake venom. 

Bengal: Jatakanchiira, Jatakanshira— ; Bijiior: Kana, Korna-— ; HituU: 
Kana, Kanjuna — ; Kvmaon: Kanjura — , 

4, Conimelina salicifolia Koxb. is common in wet placi's in 
the peninsula of India, especially in Bengal, Coromandel ami 
Bombay. It is distributed to Burma and to the Malay IVuiinsula 
where it is met with in abandoned rice-fields. It also occnirs in 
Java. 

The plant is used in dysentery and insanity. 

Bengali LanguH, Pariikanchira. — ; Hasada: Madtonggaara, MadUniggaiit-; 
sad — } Hindi t Jalpipari — ; 8 a 7 ishnt: Jalapippali, Languli, Langulii— ; 
tali Bit kana arak’ — . 

5, Commelina suffruticosa 1^1. is a nalivc*. of Bengal It is 
found in Tropical India from Nepal, Sikkim and Bengal to (’eutral 
India and the Malay Peuinsulti. It is distributed to tlie Malay 
Islands. 

The Santals apply the root to sores. 

‘Santali; Dare orsa — , " ' 

Oyanotis. 

This genus consists of 86 palaeotropioal species, two of winch 
are used medicinally in India. • - , , • 

h iu faWte '■'imbripatmg 

' ' ... ... 2^ d, tuhema/^^i 

Oyksi^ from }^at -ijheat}is aJdllary ' ... .j i. C^awillnHs* 
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1. Cyanotis axillaris Scliult. f. is a herbaceous annual, met 
with in many parts of India, in the plains from the Upper 
Uangetic valley to Assam and southwards to Ceylon. It may be 
found in rice-fields in some parts of Malaya. It is distributed 
to Siam, China and Australia. 

* The Indians occasionally drink a decoction of the plant for 
dropsy. 

On the Malabar Coast it is considered as a useful remedy in 
tympanitis. 

In Behar it is used as an external application in cases of 
ascites, especially when mixed with a little oil. 

Boynhay : Itsaka — ; Huidi: Baghaunlla, Soltraj — ; Jolo: Hauli — ; Tayyiil i 
Nirpulli — ; Teiugu: Golagandi — . 

2* Cyanotis tub^rosa Schult. f. is found in Chota Nagpore, 
the Deccan Peninsula — on the west side from the Konkan to 
Travancore — and in Ceylon. 

Tlie root is given in long-continued fevers, and also for worms 
in cattle. 

Bantali : Hodojerengarak , Meromchunchi — . 


Floscopa. 

The genus consists of 16 tropical and subtropical species. 

Floscopa scandens Lour, occurs throughout tropical India, in 
swamps from Eastern Nepal, Sikkim and the Khasia Hills to 
Travancore, Ceylon and Malacca, where it is common in muddy 
ditches. It is distributed to Eastern Asia and tropical Australia. 

In Lakhimpur (Assam) the juice of the stem is put into sore 
eyes, 

LiMimpuri Karahimk— ; Malay: Bnmpiit kumpai tikus, Bumpufc tapak 
eti— . 



ABOUT SPIDER OOLLEOTION. 


BY 

1\ V. SlTBRAHMANXAM. 

{With 1 plate and 8 ioxt-figares), * 

We look at a butterfly or bird witli admimtion aucl love. But 
the spider 1 the very name we abhor. Perhaps this dislike ou 
our part is due to its lack of attractiveness or beauty. Volumes 
have been written about butterflies and birds but comparatively 
little interest is taken in spiders. Much remains to be done before 
we can have a complete list of them. The Morphologist with his 
books and microscope can name the specimen in his hand. But 
he has got a poor stock with him. He looks to the Eield Naturalisi. 
to assist him with specimens. To his disappointment the collector 
brings him butterflies and birds, but no spider. 

Our negligence, however, is not wholly justifiable. A siiudy 
of the habits of spiders, of their infinite variety reveals a field of 
great interest. Their sti'ategic ways of concealing tliemselves from 
their enemies and their perseverance in l)uilding their complicated 
webs are engrossing subjects. One wdio is interested in field 
Natural History, therefore, can well spend an hour daily in 
collecting spiders. Experience will justify that it is both an 
interesting and paying hobby. 

For a better appreciation of this note I give below a short 
account of spiders and also some of the oliaraoteristios of a few 
of the main families which are commonly found in India. I have 
not attempted to give a comprehensive description of all the 
families. If the collector desires to know how spiders are 
identified he will have to consult some standard reference book 
such as the volume on Arachnids by Pocock in the Fmina of 
British India. 

Spiders form a large Order known as Arayieae under the Olass 
of Arihropoda, the Araohnida. 

They are distingmshed by two characters ; a round and unseg- 
mented abdomen (except in Liphistiid^) and a distinct waist 
between the cephalothorax and the abdomen. The oephalotliorax 
is covered by a single dorsal shield — the carapace. The eyes are 
usually simple, six or eight in number, arranged in two rows, 
the anterior and the posterior lines. The arrangement and tlie 
disposition of the eyes are important in the classification. Ai. 
the posterior end of the abdomen are two to four pairs of knob- 
like prominences, the spinnerets, with which the spider spins its 
threads. The mandibles or chelicerae are two-jointed with open- 
ings^ of the poison glands. The pedipalps in the males are 
modified to aid in ferttlkation into what are called Palpal organs. 
There is a marked sexual dimorphism in spiders; the females 
being larger than^ the males. The female spider lays a large 
number of eggs in a season all enclosed in a cocoon, whicli 
varies in si^e and shape. The young when hatched out resemble 
the parent that they are minute in size. 
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Ac'.cordiiig jis iilio ubdomeii Jr segnienied or not the wliole group 
is divided into tvvi): Mrsofhekv and Opifithothelcc, 

Tile Mesoilieles include u. single family tiie LiphMii(la\ The 
(ril)t‘ is distinguished by a segmented abdomen. They have ag- 
grc^gait‘ (\vos set on a. distinct tubercle but tliis is not a characterstic 
possessed by the NlesofJicA€e alone. Some OpisIhotheUc e.g. 
Thvraphosiihe Inive also eyes sot on a tubercle. The spinnerets 
av(‘ eight in number situated in the middle of the lower surface 
of the abdomen. 

All the common spiders witli which we aie familiar come 
under ()piHihoihe}u\ rdcre the abdomen is imsegmented and the 
spinnerets are six or less in number situated at the posterior end 
oL the abdomen. There are two divisions under OpisthotlielcB, 
the M ugalonvorphcv and the Araclniomorphtc. In mygalomoi'iAie 
spiders the basal segments of the mandibles project forwards from 
the fore-extremity of the cephalothorax, tlie articulation lying 
in a vertical plane. In Arach'nomorphic spiders, on the other 
hand, the ha, sal segments of the mandibles project downwards 
iVfjrn the extremity of the cephalothorax the articulation lying 
in a horizontal plane, 

MyaALOMORimic Spiders. 

Afijpuis . — Hpidera \\it/li <*oxa of palp having a large maxillary procosB. Six 
Kpinniiig matnillats earapaee anteriorly broad \vith median conical ocular 
fuberclo; large mandibles witliout rastellum; wcakly-spihed legs with three 
(daws. 'Phoy inhaljit burrows in the ground. 

Ctenizidft , — PUfer froui the Atupidft in the presence of a mandibular rastellum; 
(•ova of palp without large maxillary process; only four spinning mamiilae, 
anitM’ior pair contiguous and posterior ones usually short; tarsi without ungual 
t, lifts. They are brownish black in colour and are common under stones. Borne 
of them are trap-door spiders. 

Diplnridfi ^ — KeHcmble Cfi*nizuU in having three claws without ungual tufts. 
No mandibular rastellum. Again, posterior spinn(TetR are long and anterior 
ones widely separated. 

fl«rj!/chc/'/ds‘.— Medium-sized spiders (except one genus Sason) with mandi- 
bular raHiellutu (like Cfetiiztd/t) but unlike the two preceding families possess 
ungual tufts aiul o?ily two W'eakly-toothed claws; spinnerets are like those 
of (ttfimzidff, 'Phey are burrowing in habit some, being trap-door spiders. 

Themphaftidf^, — M<Hlium- or large-sized spiders dilfering from BarychelkU 
in having apical segments of posttudor spinuerots eylindrieal and as long as 
<hu Ht'cond Hogimud.; raslollum absent; eyes like those of LiphiHiidae set on 
a distinct tubercle. Common under stones and in natural crevices. 

Arachkomorphic Spiders. 

Errsidft , — ^Are small- or mwlium-sized spiders of dull white colour. Cephalic 
rt^gion of carapace wide and usually high with low 
elypeuH. Four median eyes form a small quadrangle, 
narrowei' in front. Anterior lateral eyes on either side 
of the head, posterior ones far removed from rest. 

Mandibles fiattish in front; fang-groove scarcely toothed. 

Maxillae inclined obliquely inwards; legs strong and 
wealcly-spined. Abdomen oval. Eresidit and Ps^chrids 
possess a spinning plate or cribellum in front of the 
anterior mamiilae. 

Medium-sized crdbellate spiders. Unlike 
the above they possess slender legs, anterior two pairs 
being longer than the posterior two. The tarsi with ungual tufts. Head 
moderately elevated with clypeus lugh. Mandibles strong and toothed belw» 
Abdomen ^oval or cylindrical. ' 
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Heisiliich — Huntin^J spuleis ioiind iisiidlly on tiu bark of trees iml iinde i 
stones Ining in iiitfifiilai wobs Caiapait as 
wuU as long willi (tpbalu icgron laised but 

nariow Kyos ol anteuoi and posluioi Iiikh 

both ucin\ed, weak inandibhH a( most weakl\ 
loothtil below, ina\iilae me lined oblnjiuly on 
labiinn legs evept thud pan long and 

sknder Abdomen siioH PosUiioi Hpinmiols 
\ery long, loluIuH oi a matmllifonn puKoss 
piest nt 

Arqifopuis — bcdentaiy spidets spinning 
goometneal webs Carapato with dypeus low 
Lateral eyes on the sides ol the head t^puall^ 
<lfOse iogethti away from the median qiiad- 

1 angle Mandibles stiong and movable and 
with sfciongly-toothcd fang-giove Maxillat not 
< mehned on labium Legs stiong Abdomen 

2 Argyopid laige and vaiiable Spinnerets subequal m 

length, a tohilns is piesent 

Thendnd^i — Small spideis with oval abdomen Oidti liom Anjifopid^ n\ 

the presence ot a set of spines foiming a (omh on the 
taisi of the fouith pair of legs and by the untootlud 
fang-gioove. MoTeo\ei the dypeiis is usnalh high 
Then webs are iiregnlai 

Xhocteids — Oaiapaee lenifoim, louiuled in front 
and emaiginate behind eyes (oinpact , mouth paits 
weak Shoit but stiong legs snbequal in length wtih 
spines Abdomen tiuncatc anteiioily, oval behind , ^ Thori<liid 

postenoi spinnerets longei than anterioi ones A 
colulus IS present Anal papillae piesent fui rushed with a fiinge ol bans 

P/ioZc^d?.— Carapace flat and lound with a distinct gioove, clypeiis high 

head small and abdomen 





4. Pholoid 


large Antenoi median eyes, 
veiy small, others large 
loiming a g»oup on oithci 
side of elypouR Legs vciy 
long and slondei. (^ommon 
m (Oiners of houses TIuy 
constuut niegular widis 
L y ( 0 SI (i s — VoiHononH 
hunting spiders without a 
Tegular web (oxiept Tlifh 
pasa)t carapato narrow \n 
front, high Byes of pos- 
terior line lecurved and 
large, anterior ones usually 
small and compact , man- 
dibles Rtiong and with 
toothed fang-gioove, ma\il- 
lac Abort not inclined iii- 


wai ds , 

spiny, abdomen oval rarely elongate, spinnerets Rubequal 
Oncyoptds — ^Eyes form a compact Hubcirciilar group, 
anterior line recurved and the posterior procuived 
Mandibles are weak and long weakly-toothed Carapace 
oval and distinctly elevated, abdomen oval in front 
and narrowed behind, legs stiong and spiny 
Abundant m grass 

AtUds, — Small-sized vagabond spiders without webs 
They jump from place to place in seaich of insects 
Legs strong, tarsi with ungual tufts and only two 
olawTS Anterior median eyes very large, eyes of 
the posterior line foimmg a square on the sides of the l 

head. 


legs Hliong ami 


I 
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. 0/w,b?o/?idi.\--Hunting spiders with powerful mandibles and toothed fang- 
groovcH. Maxillae project forwards and not inclined on the labium. ,IjegM 
strong and spiny with scopnlate tarsi and protarsi. Ungual tufts present 
and only two claws. Anterior spinnerets in contact. Colulus absent: The 
carapace flat, usually wider than long; clypeus Suppressed; the median eyes 
arranged in a recurved crescent. Tarsal <*la\\s unarmed (Selcnopineae). 

S2mraf(,n(lf{ iHetero}wdids ),. — Differ from the above in having the carapace 
about as wide as long; the clypeus low; 
tile median eyes forming a normal quad- 
rangle and' the claws armed with teeth. 

Thomisids , — Small spiders with weak 
mandibles weakly-toothed. The ihii’d and 
the fourth legs shorter than the first and 
the second. When chased or frightened 
they move sideways and are hence called 
laterigrade spiders. Tn the general shape 
they rosemble crabs in miniature and are 
called crab-spiders. Many possess pro-' 
te(‘.tive colours. Some are excellent mimics. 6. Sparassid. 

‘Spiders being formed to a life of rapacity, their habits are 
calculated to deceive and surprise.’ Being 
surrounded by enemies like birds, lizards ^and 
solitary wasps they are very dexterous by 
nature. Many possess various protective colours 
and so evade the collector’s notice. Some are 
excellent mimics and the common Myrmachene 
is easily mistaken for the red ant. Attids and 
Lycosids are quick in their movements and 
easily conceal themselves. Altogether, the 
collection of spiders is not so easy a task as 
we expect it to be. 

Luckily, spiders are ubiquitous. They live under diverse con- 
ditions; deep beneath the soil; in damp- and moist places; in 
the scorching deseiis and some even survive in hot-water springs. 
TJiey have the power to withstand climatic and environmental 
variations. Locally they can he sought for in holes and crevices, 
iti corners and along the walls of old houses, under stones and 
rubbish, along the bark and branches of trees, on the underside 
of leaves and in hundreds of other places, 

NTo mathematically constructed or elaborate equipment is 
nfH*.essary in order to capture a spider, but only the overcoming 
of, a natural repollance to these creatures and a keen eye. A 
medium-sized Kilner Jar (or any wide-mouthed bottle with a lid) 
containing some dilute spirit or formalin and a pair of forceps 
is all the equipment required. 

Among the leaves of small bushes and trees many spiders 
hide themselves in search of insects. Shake a small branchlet of 
a tree or shrub with’ some force, and the spider if present either 
drops to the ground or hangs by its thread and toils ‘to ascend 
upward,s. Place the jar underneath and with a quick 'fep with 
tlie lid let the animal drop into the spirit. Eepkee the lest 
the animal escape. This is a method of capture usually practised 
by spider collectors. • - * 

Spiders which jump or run along the ground or stems of trees 
(van, with a little Uimbhmess; be caught with the hand.’. Poroeps 



! 


7. Ant mimic 
spider. 




370” JOUmAL, BOMBAY NATURAL H18T. SOCIETY, VoL XXXTX 


mny also be used to cuicli spidoi's bui in so doing f have often 
faded and found my victim escaping from U]e forceps minus its 
limbs.' A handkerchief, or a piece of cloth, will protect oiu^ from 
bites and the spider is better captured with the hands. 

A butterfly net as is described in the Bomhatj Natural Hi^lorn 
SociGty Journal, vol. xxviii, No. ‘i, p. 509, is also useful in col- 
lecting spiders. The net may be a little stronger and its ('.olour 
need not be necessarily green. A sweeping stroke among bushes 
and grass will fetch numerous specimens which can he transferred 
into the spirit jar. 

Members of the family Bholcklm are very common in my 
fre(][uented localities, in roofs and among rafters of old houses, in 
lioles and hollows of trees — always remaining suspended and 
working their legs, at tlie slightest disturbance, like the (hirden 
Harvestman (Phalangium). Their webs are of limited extension 
and irregular. B-ut touch the web and the spider will try lo 
escape you but it is not difficult to tap it into your jar. PItolciilff 
as far as possible avoid bright sunlight and rain. They live con- 
fined in houses or in the shade of trees. 


Members of the families of Thonimdce^ Oxyopidai) Argyo- 
pidee and Oluhionuhe are usually arboreal: they can be collected 
in plenty in gardens. 

Some Thomisida and Oxyopids live inside flowers and one may 
mistake their legs for the floral stamens. Such spiders besides 
protecting themselves from their enemies also easily prey upon 
insects which visit the flowers for honey. 

No group of spiders constructs webs so attractively and with 
such geometrical precision as the Afgyopid^m, Their prominent 
webs enable a collector to detect their presence easily* The webs 
are mostly octagonal and wheel-lilce in shape with a central hub 
or axis where the spider usually sHs. From the central point 
various ribs radiate outwards and meet the external foundation 
linei All the radii are further reinforced by concentric cross- 
fihreadb. ‘ 'There is a fine description of the web of Araneus (Argf/yo- 
piSassi) "and of the Giant Wood Spider, Nephila macMlata {Argyo- 
piim) in the Journal of the Bombay Natural History Society, 
vol, xxviii; No. 3, p. 642. 


Argyope is a gorgeously coloured beautiful spider belonging to 

" this family. It sits in the 

I' centre of its spacious web. 
It is difficult to miss it. 
Other members like the 
Tetragnatha and Argyroe- 
peira generally construct 
|! their snares among leaves 
If, of trees and plants, grass- 
4 es or weeds standing near 
water. Many hide them- 
selves on grass-blades or 
: - s. Tetragnatha. the green steins of plants 

. . , : ; .X . stretching their legs in a 

Iineat^ fasnion* At the slxghtest disturbance they run away or 


S. Tetragnatha. 


About spider collection utI 

dvop clown by their threads. Place collecting jar under the 
dropping animal and it is yours. 

Members of Sparassidce and Cdiibionid^ce construct small silken 
webs on the undersides of leaves. Borne roll up the leaves into 
a cylinder and live within. Species like Playstes fJavidiis and 
Pciicetia vlndana are green in colour and are difficult to detect 
among green foliage. 

Attidn are vagabonds and do not construct webs of their own. 
Generally they are all small in size about ^ in. to | in. in length. 
They are found everywhere: inside houses, on fences and in 
garctens. They are good jumpers and quick in movement. They 
leap from leaf to leaf and from plant to plant in search of small 
insects and spiders. Attuls are exceedingly agile. Attempt to 
seize one and it will probably forestall you by jumping on your 
hand and with another jump disappear. 

Ercsids commonly construct irregular nets on bushes and 
branches of trees. The threads are white in colour and pasty to the 
touch. When disturbed they move very slowdy along their snares. 

The Common Indian Eresid is colonial in habit. Many live 
in a single saccular nest. The webs are generally constructed 
along fences or bushes bound about some of the twigs. The web 
resembles a cloth or paper irregularly folded. The size of the 
central house (the nest proper) varies according to the number of 
tlio members of the colony. There are numerous entrances to 
the house. Closely attached and forming a part of the nest there 
is usually an extensive sheet with strong foundation lines. This 
sheet is mainly intended to capture prey. I have seen an Eresi- 
diun web measuring about 3 ft. and whose foundation threads 
equalled ordinary twine in strength. It is a sight to see scores 
of Eresuh pulling homewards an insect which , has accidentally 
fallen intq the net. 

The collection of the colonial Erenids is easy. .Tear open u 
net and shako the contents into the jar. You are sure to secure 
at least a dozen spiders. Solitary ErenidB oan be caught by the 
tupping method. 

Of all spiders pe.rhaf)s the most astute and cunning arc the 
LycoHida, l^hey cleverly escape the eye. Most of th’ein are 
hunting spiders without proper abodes. The common Hippasa, 
howt^ver, coustnicts a tubular web by the side of stones among 
the leaf-whorls of ))anduiius, pineapple suckers etc., and by the 
buttress roots of trees. Tlie tubes continue deep into the ground. 
Their mouths are strengthened by extensive additions of thread 
woven in irregular fashion. These spiders always sit at the mouths 
of their nests watching for visiting insects. At tli’e sight of man 
they draw back into their deep retreat with astonishing rapidity. 
Unless the collector is as quick as the spider securing them is a 
difficult task. Even if caught with forceps the spider will leave 
its legs behind and save itself. The best way to capture one is 
to dig out the net, tear it open and catch the animal as it runs 
out. 

Then there are spiders of the mygaloniorphic group the most 
common genus being Acanihodotit of the Eamily Otenizidee. This 
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spider lives under stones and rubbish. Its nest is generally a tube 
lined with silk, which (in all trap-door spiders) continues outside 
as a circular door protecting the entrance. These spiders (*iiu 
easily be detected by their dark colour and prominent abdomen. 
Otenizids are bad runners and can be caught with the liunds. Tlie 
species Aoanthodori const ruotor is common in Madras. 

The spiders blemg killed when caught the next thing ' the 
collector wants to do is to preserve them. Bort out the collection 
and put the -diflEerent kinds into separate tubes with slips ot 
paper containing . the following particulars: — (1) Date of Oal/rc- 
iion; (2) Locality; (3) Collector's Name. Close the mouths of 
the tubes with folded 'tissue paper. Immerse all the tubes in 
a big Kilner Jar containing light spirit or formalin. 

A* detailed description as to how a spider should be set un<l 
exhibited can be expected only from a Museum expert. In the 
Madras Museum the usual procedure is to fix the animal in its 
natural position on a mica sheet either with celluloid glue 'or in 
case of large si^ecimens by stitching the legs and body of ihe 
spider carefully to the sheet. The mica sheet itself is inserted 
vertically into a glass jar containing spirit, h'ormaliu may also be 
used but it hardens the specimens. The mouth of the jar is 
closed airtight. 

There is no comprehensive list of all the existing species of 
spiders. If at all there are any they are in French. '"The only 
book that deals in a systematic way with- spiders and is available 
to many is Pocock’s Arachnids (Fauna of British India). A- close 
examination of this, book, however, will reveal that families like 
the Attids, ThomisidSy Theridiids etc. are- not entirely worked out. 
Among . the. diving authorities on spiders I cannot* men tioii^ but 
w.ah..gratitude the name of Dr. Gravely, Superintendent of ‘dhe 
Madras Museum, under whose guidance 1 had the fortune -to Work 
for. some months. His worthy additions to the Spider literature 
are of immense assistance to those who work in this line. He 
himself is an enthusiastic spider collector and there are many of 
his collections preserved in the Museum Laboratory. Our thanks 
are due to -him. for his excellent papers on Olubionidce,^ Sparasaidm 
and Arg,yopid(B. He has supplemented and revised the old list 
of species. I am sure that a spider collector can get the most 
reliable and correct information regarding his or her 'Specimens 
from the Madras Museum* 



AN APOLOGY. 


hi l.he December 1934 number of this Journal, in an Article 
headed ‘Hunter’s Moon’, Mr. Eaiidolph Gamroux Morris of 
Attikan Estate, Lilligirirangaii Hills, Mysore, wrote what pur- 
ported to be a 3'eview on Major Leonard Handley’s Book, 
Uuiiicr's Moon, publislied by MacMillan & Go. in March 1933, 
2'i months before. 

We desire to state that this article came to the Journal un- 
solicited and that it was published as a contribution without full 
appreciation of the refieetion it might involve on Major Handley. 
Wo do not associate om’selves or the Journal in any way with any 
criticisms of Major Handley conveyed by the article. Also if the 
publication of this Article has in any way injured the character, 
credit or i-eputation of the Author, Major Leonard Handley, wo 
tender our sincere apologies. 



reviews. 


NATUKAL HI8T0BY. Edited by CuMum Tatk Bruan, d.sv., r.u.k., 
Directoi of the Indian Museum, Natural History. 10 colourod plates and 
over a 1,000 photographs. Ward Lock & Co., Jjondou, 1900. '25.v. 

The term Natural History, to give it its wider meainng, is the study oC 
the earth, the sky and the seas and all things animal, vegetable and mineral 
which they contain. But in the popular mind, it covers a more limited scope 
and is confined to the study of the Plant and Animal Kingdoms, or is limited 
more often to the study of Animals alone. Tho Natural History before us 
IS a Natural History of Animals. Of the varying aspects of Nature, this Is 
a subject which makes the widest popular appeal. The demand for books 
on Animals has been continuous. It has resulted in the production of niuuerous 
works which, m a single volume, more often in a series, of volumes, have given 
in more or less detail an account of the Animal Kingdom. 

But the progress of Science, exploration and research in various quarters 
of the G-lobe, are constantly throwing ueiv light on various aspects of animal 
life and constantly adding to the sum of our knowledge. We are no longer 
content with discovering and describing neiv species of animals, though such 
discoveries particularly among the lower and no less interesting forms of animal 
life are constantly being made. 

'We ane now pnore interested than ever in the study of animals under the 
conditions in which they live, their social ’and communal life, their relationship 
to each other, their adaptations to changing conditions, their food, their habits 
and their economic value. This study of animal life under natural conditions 
has brought out many new and interesting facts about them and has altered 
many previous coneepDions. The data which tlie progress of Science has made 
available has rendered obsolete most of the existing w’orks on Natural Histoiy. 
To provide, then, a comprehensive volume which would give a summary of 
present-day knowledge of the Natural History of Animals has been tho objec- 
tive of the present w^ork. In these days of specialised knowledge, wiieii 
scientists confine their study not to the great Classes of the animal kingdom, 
but to single family or tribe, no single man could deal authoritatively with 
so vast and complex a subject as Animal life in its entirety. It is a task 
which requires the co-operation of many scientists. 

In producing this book, the publishers have been exceedingly fortunate iu 
obtaining the co-operation of so distinguished a team of autliors, eaidi an 
authority in his special branch of zoology, who have contributed rhapters to 
the bool:. The work of editing and presenting the, picture as a whole lias 
been carried out by Charles Tate Began, the Pirecior of tho British Museum, 
Natural History, The result has been the prodiu^tion of an up-lo-daio com- 
pendium of concise information, accurate in deUil, precise and Hi‘ieiitific iu it.H 
method of presentation. What is more important to the average reader, the 
book is written in a language which is intelligible. As such the book pro- 
vides a good work of reference both to students and laymen. No popular 
work on Natural History would be sufficient without its complement of illustra- 
tions. There are Ifi (loloiu-ed plates in the book and mon^ than a tlioiisand 
photographs, most of them photos of animals under natural coiHlitionH. I’luy 
reveal the great advance that has been made in Natun^ pholograidiy. 

We recommend the book to any one who requires a readable and aiitlioril.ativc 
work on the Animal Life of the w'orld. 


Ft. H. i\ 

XiEld SEBPENTS HE LTNDOCHINB. Par Bene Bourret. Two voIh.; 
pp. 141 and 6D^. Toulouse! Henri Basuyau; 1986. Price Prancs 40 and 110. 

This mccellent work will be welcomed by herpetologists all tho world over; 
for,^Tn addirion to its high scientific standard, it presents a certain amount of 
originality in plan and treatment. The book is, moreover, clearly printed on 
a good pade of paper and its numerous illustrations— -208— are above reproach. 
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The first voliiino is of a geaeral character and deals with the ophidian 
fauna of liulo-China. It opens with an historical account which is a renmrkablo 
example of patiejjt and painstaking research. The notes on morphology and 
distribution, and the tables for identification — based on external characters only 
— are very good; but that which marks the book as an indispensable addition to 
Indian libraries and laboratories is the bibliography, so very detailed and 
com})loio as to make future work in Indian serpent lore not only easy but 
pleasurable. 

By means of judicious cross references this bibliography enhances the value 
of the synonymy in thq second volume, and infuses life into an otherwise dull 
subject. This second volume contains detailed descriptions of 203 species and 
49 varieties belonging to Indo-China proper, and 92 species and 24 varieties 
belonging to adjacent countries. The descriptions,, the synonymy and the identi- 
fication tables are all that could be desired. The volume concludes with an 
index in which some 1,400 names are listed. 

Orders from India ought to be sent to R. Bourret, Institut oeSanographujue 
de Vhidochine, Nha Trang, Indocliine Frangaise, French hido-China. 

I. F. 0. 


QUBBTIOKS AGRICOLEB. Paris: Editions du centre polytechnicien 
d’l'itudes ^conomiques — Document No. 6; 1937, Pp. 266. Price 15 francs. 

At a time when the improvement of agriculture in India is being generally 
discussed the perusal of this book will prove useful to many who arc animated 
with the best intentions but little realise the complexity of the problem to 
bo tackled. Let it not be objected that ^ this is the work of Frenchmen 
debating the future of agriculture in their own country; the fundainental 
principles of agriciiltural research hold equally good for every country in the 
world, and they are here laid down with characteristic French conciseness 
and clearness. 


J. F. C, 


12 
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A. J. W. MILROY. 

By the death of A. J. W. Milroy, Conservator of Forests, 
Assam, on the 26th September 1936, was removed from our midst 
not only a man who had the cause of game preservation in India 
very close to his heart, but also one who introduced a new method 
of elephant hunting which revolutionised that art as practised in 
Assam. 

Milroy ’s activities for the cause of Game Preservation in India 
are well known and he wrote much on the subject, but what is 
far better, he also translated his words into deeds. It is safe to 
say that no one knew the Kamrup or Kaziranga Game Banctuiwies 
as he did and it is also safe to say that no one will eveu' know 
them so well. During the activities of tbe far flung poaching 
organisation, financed by wealthy traders, which iioarly wiped out 
the rhinoceros in these two sanctuaries in 1930, Milroy was inde- 
fatigable in launching a counter offensive which Anally broke up 
the organisation and landed many of its members in jail. It is 
entirely due to him that we can now say that for the present those 
two sanctuaries are safe. 

During his time as Conservator in Assam, a third Game 
Sanctuary has been added to the list. He was also instrumental 
in creating recently a buffalo sanctuary and it is hoped that his 
name will be perpetuated by having this sanctuary called after 
him. 

It is not generally realised that modern methods of elephant 
hunting in Assam and the immense pecuniary gain the Assam 
Government has derived from this type of forest produce are duo 
to this man who, by force of argument and personality, persuaded 
Government to allow him to try out his method which he hud 
himself evolved due to his unique knowledge of that animal. 

Prior to 1920, the hunting of elephants in Assam was in the 
hands of Assamese and Kampti Mahaldars, who paid a royalty 
to Govermnent on each elephant caught. In these days it is 
difScult to realise, that the methods of only 16 years ago, involving 
the most unheard of cruelty to the animals, w’oro ever tolerated 
for a moment. It is only charitable to think that the Governmoul 
of those days did not know or did not realise that such cruelty 
existed. 

A sketch of the methods of a native mahaldar, no matter how 
harrowing it may be to the feelings of those who love animals, 
must be given if the amazing transformation to modern methods 
is to be fully understood. 

The method of catching elephants in Assam by which the herd 
is driven from a salt-lick to a stockade built nearby, or along one 
qf their own. paths into a stockade built astride it, is well known 
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and Mili'oy himself wrote an illuminating article in the Bombay 
Natural .History Society’s Journal descriWng it. 

In the old days it was thought by the native mahaldars that 
it was impossible to take koonldcs into a stockade until the wild 
elephants had been weakened by hunger and thirst. Hence it 
was the practice to leave the herd in the stockade for anything 
up to a fortnight or even three weeks before any attempt was 
made to remove them. The condition of the animals after the 
lapse of such a period was beyond belief and cannot be imagined 
by anyone who has never seen it. 

The interior of the stockade would be littered with the carcases 
of the calves killed by hunger, thirst or gored by maddened 
tuskers; the tails of the rest would have been bitten off. The 
picture of those left with sides fallen in, heads down and mouths 
open with blackened tongue protruding and covered with filth 
and blood would be a sight never to be forgotten. 

Such was the condition of the stockade when the doors were 
opened and the sleek well-fed koonkics marched in and the 
cai)tives were noosed. The wild elephants woiild be too exhausted 
to give any trouble in the stockade, but when dragged out the 
sight of the open jxingle all around and perhaps some glimmerings 
of their life ahead would urge some of the stronger to make one 
last eftbrt for freedom. Any attempt of this kind was promptly 
dealt with by the phandies, who slashed open the skin at the 
back of the neck where the noose fitted and rubbed some sand 
into the woimd. 

The tottering beasts were then dragged to the depot leaving 
a few more dead from exhaustion on the road. 

Arrived at the depot the elephants were tied up fore and aft 
and the training proceeded on the principle that the more an 
elephant is hurt the sooner it learns obedience; hence spears were 
freely used. As may be imagined, the mahaldar did not engage 
any Veterinary Surgeon to look after the captures with the result 
that all abrasions went septic and the most appalling wounds, 
maggot infested, were a common-place. 

(lastialties during training were very high; as high as 48 per 
c(nit atxd for the whole catch might amount to as much as 80 per 
cent. 

Such was the condition of elephant hunting in Assam when 
Milroy started his agitation after the War for more humane 
methods in hunting and training. He argued that a noble animal 
like the elephant would respond to kindness and humane treat- 
ment like every other animal, and that the methods hitherto in 
force could not be tolerated by any civilised Government. 

He started on a small scale, and having become convinced of 
the truth of his arguments he obtained the permission of Govern- 
ment to conduct extensive hunting operations in the North Cachar 
Hills in 1920-22. 

By his operations in the North Cachar Hills, Milroy at once . 
risvolutionised elephant hunting in Assam. In the two years, 
training casualties were reduced to 1 per cent and the total casual- 
ties to not more than 3 per cent. 
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How did this come about? Hi the first place must cornc the 
man himself. Milroy possessed the most wonderful personality 
and charm of manner. He spoke Assamese — ^i)articularly tlio 
Kamrup dialect, extraordinarily well. His knowledge of elephants 
and of jungle life generally was such that few Europeans acquire 
and anything that 'Milily Sahib’ said would be sure to be 
favourably, if critically, considered around the camp fires in the 
training depots. 

Naturally when he said that no wild elephants were to bo lefii 
in a stockade more than 72 hours the wails of lumciitatjon rose 
to heaven. Further when he said that no spears were to be talceu 
into the stockade the phandies broke down w^eeping and said ‘wo 
are already dead’. 

It was characteristic of the man that he rode a hoonfdc into 
the stockade that housed his first catch. What must have hwn 
his pride as he saw all the elephants taken out without a sc^ratch. 

In the depot it was the same thing. A trained Veterinary 
Surgeon was always present and wounds were properly ir(Mii.ed 
twice a day: no spears were allowed and anyone who used one 
got a lambasting with the handle thereof. 

By the time the operations were over Milroy’s moiliod was a 
proved success and that success has been repeated over atid over 
again in subsequent mahals. This method is now accepted as th(i 
only method to be followed in Assam and woe betide the Assamese 
mahaldar whose casualties exceed the prescribed minimuim 

Among other benefits his method proved that elephants could 
be trained in a very short time ;■ that cruelty was not at all neces- 
sary in training; that casualties in the training depot could be 
reduced to almost negligible proportions; and that an elephant 
trained by a mixture of firmness and kindness was in every way 
superior to a broken-spirited animal trained 'according to the 
former brutal methods. 

When elephant hunting, Milroy was indefatigable. He drove 
with the drivers or acted as doorkeeper at the stockade, or as one 
of the stops and often bestrode m elephant as a phandie 
ta : trainkgs ./'fc ^knew the busings from A to Z. He 

telhled to ^accept defeat and one h#: a herd 

for seven miles only to see it break through the wings ' tod escape. 
Most men would have been content to call it a day but not Milroy. 
He roused the disheartened drivers and conducted them off by 
, a ^hort cut to the place where his knowledge of the country led 
; hik to believe the elephants were making for. He headed the 
' el^htofe and drove them hack and succeeded in capturing the 
^ whole " 

lovers, Milroy himself shot very little. Ho 
wafi meet generous to junior officers and most of those 

^ Service in Assam have to thank him for their first 

, toto of -most singular charm with a great sense of humour 
miss.ed by his numerous European and Indian friends. 
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SIR GEORGE HAMPSON. 

Sir George Francis I-Iampson, Bt., who died at liis residence, 
Tliurnham Court, Maidstone, at the age of 76, was a distinguished 
entomologist who was for many years on the staff of the Natural 
History Museum, London. 

This is an ancient family descended from Henry Hampson, of 
Brad well, Oxon, who was living in 1512. The first baronet, 
created in 1642, was Master of the Statute Office. George Hamp- 
son was born on January 14, 1860, the eldest son of the Rev. 
W. S. Hampson, rector of Stub ton, Lincolnshire. He went to 
Charterhouse (Gownboys- Girdles tonites) in 1871, when the school 
was still in London, and left in 1875 for Exeter College, Oxford. 

After taking his degree, he entered the Natural History Museum, 
South Kensington, in which he I’ose to be an Assistant Keeper. 
In 1896 he succeeded his uncle, Sir G. F. Hampson, Royal Scots 
Greys, who was a Crimean veteran, as tenth baroiiet. Sir George, 
who was a Fellow of the Zoological Society was the author of 
Illustrations of HeteTocGra, 1891-93, published by the British 
Museum, 'The Moths of India' in The Fauna of India series, pub- 
lished by the India Office, 1892-96, the Catalogue of the Lepidop- 
tera Phalaenae in the British Museum, vols. i to xiii, and two 
volumes of supplement, 1898-1923, and Few Genera and Species 
of Noctuidae, 1926. Hampson's volumes on the 'Moths of India', 
issued in the Fauna of British India series, w'ere considered ^ by 
him no more than a preliminary setting in order of a vast subject 
so as to reduce it to a workable state. To keep pace with the 
growth of the subject, which he dealt with in his work, he publish- 
ed a supplementary series of papers in the Journal of the Bombay 
Natural History Society. These papers were issued in 33 parts 
and were published between 1897 and 1911. 

He married in 1893 Minnie Frances, daughter of the late Col. 
John Clark-Kennedy, of Knockgray, Kirkcudbrightshire j she died 
in 1928. They had, with two daughters, one of whom died un- 
married, a son, Dennys Francis, who succeeds to the title. He 
was born in 1897, was educated at Eton and Cnirist Church, 
Oxford, aud served in the Rifle Brigade in the War, when he 
was wounded. 


DEV DEV MUKERJI (1903—1937). 

We record with deep regret the death of Mr. Dev Dev Mukerji 
at Calcutta after, a brief illness on the 21st of January, 1937. IBs 
death at an early age .of 34 years is a great loss to Science. Of 
his several valuable contributions to Indian' ichthyology, special 
mention may be made of the four reports which he published in* 
the Journal of the Society. His exhaustive treatment of the 
Burmese fishes collected by Lt.-Ool. R. W, Burton will ever 
remain a masterly piece of systematic research. 

We extend our profound sympathies to the members of his 
family in, their great loss. 


s. L, a 
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I.— OBSERVATIONS ON THE GREY MUSK SHREW 
{SUNCVS CCEPULFArS). 

It is commonly accepted that this common slirow is mainly 
insectivorous, but though it feeds largely on insects, it also includes 
meat, bread and other dainties from the human larder in its menu. 
It also feeeds on refuse and small creatures that it can overpower. 

The distress call of a Bull-Frog' {Rnnu iigi^nm), pre.sumahly 
caught by a snake, attracted my attention late one night. Out 
I went to investigate. On reaching the spot I was surpi'ised to 
find that the frog had been caught by a Grey Musk Siirew (.S'. 
caaruleus). The shrew held the frog down firmly and was chewing 
at its spinal column at the base of the skull. To my mind, Iht; 
shrew’s capture of the frog, was due partly to the frog's ‘foolish’ 
habit of sitting still and pai'tly to the agnlity of the shrew. A 
frog will often sit quite still .and allow Itself to he gently touclusl 
before it will leap away. The frog was about four inches from 
snout to vent and the tables might just as well have been rcver.sed, 
as these frogs are quite capable of swallowing shrews and other 
small mammals. This statement is supported by actual e-Kperierioe. 
In the F.B.I. (Mammalia), p. 237, Blanford writes, ‘Sterndalo 
quotes from the Asian an account of a shrew that attacked a large 
frog. ’ 

As nothing appears to be recorded (vide F.B.I., I.c) of the 
breeding habits of this shrew, I mention .such instances as I have 
observed. The main breeding season, in Salsette Island, appears 
to be during the monsoon months, when food is plentiful. I have 
taken naked young from the nest in June, half grown young in 
July and August, and females with foetuses during July, August 
and September. The number at a birth varies from two to four 
the; latter .number being rarely, if ever, exceeded. A rude nest of 
dry _,leayee», #*per, , .or other oddments is constructed. In the 
'the 'besting material , both, parents take, part. 
liesting tiirie, shrews are particularly destrtietive ; this 
to my cost as a pair of shrews destroyed some Pf my manuscripts' 
and other papers, bits of which I later found in the nest. Outside 
the breeding season they do little or no damage. The nesl is 
usually secreted in a corner among rubbish, in a trunk or in a 
dra-wer. It is surprising what a narrow slit will admit them. TIu; 
young do, hot leave the nest till about three-quarters grown. 

, 'Wjipn upmolested, this shrew becomes quite fearless. During 
the rains one iErequently visited my writing table while I was at 
it -and collected the insects that were attracted to the light. The 
particular individual had two young in a box behind my table. 

On die whole it is a useful creature about the house. 

Bombay Natural History Socibty, 

Bombay. C. McCANN. 

Ocioffer 1936. 
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IL— BLACK TIGERS. 

The Evening NewSj London, loth October 1936, published an 
account received through Reuter’s Agency, Assam, of ‘a Black 
I'iger of the Royal Bengal Type’ captured in a forest in Dibrugarh, 
‘Assam. According to Reuter, ‘the Manager of a local Tea Estate 
set an iron cage with a bait inside. The tiger entered and was 
trapped’. The report adds that the animal Svas about 12 feet and 
is a rare specimen’* 

The Conservator of Forests, Assam, requested by the Society 
to verify the report, kindly sent us a statement from the Accoun- 
tant, Forest Office, Dibrugarh, who saw the animal after it was 
trapped, but was unable to get a clear view of it in its cage. 
The animal was trapped on the 4th September in the Nepaphoo 
Tea Estate owned by Bagchi Bros, of Dibrugarh and was subse- 
quently sold to Messrs. P. K. B. Akuli of Barrackpore Road, 

Calcutta, dealers in wild animals. 

Dr, Baini Prashad, Director of the Zoological Survey of 

India, Indian Museum, Calcutta, at our request made enquiries 
at Calcutta and was told by the present owner of the animal that 
it was a black leopard and not a tiger as described by Reuter. 

The capture of a black tiger would have been an event ! 

Though black tigers have been seen, in no single instance has 
a skin been obtained. Pocock in his monograph on Tigers 

xxxiii, p. 505) mentions three records of black tigers. 
One was the Black Tiger of Chittagong reported by Mr. C. F. 
Buckland in the Field (vol. Ixxiii, p. 42, p. 789), whose letter was 
reprinted in the Society’s Journal (vol. iv, p. 149). The animal was 
found dead and was too decomposed to remove the skin. The second 
was seen in 1913 by Mr. A. T. Hauxwell (/.B.AMT.S,, xxxii, 788) 
near Bhamo and was wounded by him but escaped. The size of the 
pug marks, i ft. 8 in. in circumference, indicated that the animal 
could not have been a leopard. The third record {Field, 1928, 
p. 656) is that of a black tiger found dead in the Lushai Hills, 
Assam, In this instance again the skin could not be saved. 

In addition to these three records, there is a note by Col. 
S. Capper in our Journal (vol. xxiii, p. 343). Col. Capper when 
shooting in the Cardamom Hills, S. India, saw a black animal 
lying on a rock, which he examined through a telescope and which 
he believed to be a tiger. The presence of black leopards in the 
area where this black tiger was seen has given rise to doubts as to 
the correct identification qf the animal — size being a very uncertain 
factor to rely on for the identification of an animal in the field. 
Similiarly, in the case of the black tiger seen and wounded by 
Mr. Hauxwell in Burma, it has been pointed out by Brigadier- 
General Burton in his book Sport and Wild Life in the Deccan, 
that the deceptive effects of light and shadow in the jungle fre- 
quently lead one to wrong conclusions regarding the colour of an 
animal. 

The publication of Reuter’s account referred to above of the 
trapping of a black tiger elicited letters from various correspon- 
dents which add further to the list of records of ‘Black Tigers’. 
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Captain Guy Dollman of the British Museum, Natural History, 
in a letter to the Tinies^ 14th October i93^> says that he received 
information of two cases of melanism in the tig’cr. Captain Dollman 
says the first refers to a young individual shot in the Central 
Provinces some years ago. The specimen was of a dark brown 
colour all over, with stripes appearing* black on the dark grounil. 
The second case concerns an animal shot in 1915 by some naliv<!s 
in Assam, east of Dibrugarh* This black tiger is spoken of as 
being a magnificent animal. ‘There can be no doubt’ says Captain 
Dollman ‘that the animals I have referred to above were tigers and 
not leopards’. 

Commenting on Captain Guy Dollman’s letter, Mr. W. H. Carter 
[Times^ i6th October, 1936) writes “I was much intercsied in 
Captain Guy Dollman ’s letter on black tigers in the Times of 
October 14th, having been resident in the neighbourhood mentioned 
by him for years. In one of the official district Gaj:etteers of Bengal 
(Khulna or Backerganj) there is mentioned a local variety of tiger 
which had lost its stripes as camouflage in the open sandy tracts 
of Sunderbans. The uniform colour scheme adopted was however, 
brown and not black, but perhaps his cousin in the hinterland found 
black more suited to his background. The author of the Gazeiteef 
in question is, I believe dead’. 

Bombay Natural History Society, 

January 26, 1937. S. H. PRATER. 

III.— RAVAGES BY TIGER AND INCIDENCE OF 
man-eaters in north COIMBATORE 
BETWEEN i860 AND i88o. 

Coimhatore Distriot Manual* 

' h ah Inhabitant of, all the jungly parts 

'pnm he 

some o£ the talfafes, but hibre "pairtiic^lkrl^ ih wderlng bn 
the rivers Moyar and Bhavani. The Satyamangalam taluk has 
been notorious for several years as the ‘locale* of man-eating tigers. 
C^e of these terrible pests (a tigress) was shot at Kongrapalaiyam, 
a viBage eight miles east of Satyamangalam, on the i6th of August 
Davies, Superintendent of Police in the Coimbatore 
dikttlct, ahother demon of equal atrocity (also a tigress) was 
d^sfmyeo?' Caulfeild and myself by strychnine on the 
T4tb ^ ^ miles to the north. 

Is an error to suppose that all man-eating tigers are mangy, 
beoonie so in consequence of having acquired this 
' tprc^i^sjty. Both the tigresses here mentioned, as I can testify 

as sleek as a Derby winner, 
of cohditioh are consequent <on are and its 
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In the Autumn of 1873, after our successful employment t)f 
strychnine, Captain Caulfeild was appointed tiger slayer to the 
presidency by the Madras Government. He at first confined his 
operations to the Coimbatore Collectorate (being ably assisted by 
the Collector, Mr. A. Wedderburn), and by means of poison, traps 
and other devices, he very soon materially thinned the ranks of 
the ‘striped’ family. In 1874, 93 tigers and 32 panthers were 
destroyed in the district. Only one man was killed, and the number 
of cattle destroyed fell from 2,183 in 1873 to 265 in 1874. These 
short statistics speak for themselves, and do not require any 
comment from me. 

Mr. Wedderburn has very kindly furnished me with the following 
interesting particulars on the destruction of tigers, etc. : — 

‘The destruction of tigers was formally in this wise. When 
a cow or ox had been killed, the herdsman brought the intelligence; 
if there were shikaris in the village, they would go out, erect a 
platform of branches in a tree, or make an ambush of thorns on 
the ground, near the dead animal, and when the tiger returned 
about sunset they fired their long matchlock (with a barrel of five 
or six feet) loaded with a large charge of coarse powder and a 
bullet or two, and never missed their aim. In this way about 
twenty tigers were shot annually, but no great impression was 
made on their numbers, and the amount of cattle destroyed remained 
very much on an average. Occasionally by the intervention of the 
herdsman in defence of his cattle, he himself became a victim, and 
in this way one or two deaths occurred. But in one particular 
locality, under the hill range behind the town of Satyamatigalam, a 
family apparently of man-eaters appeared. One, after committing 
great ravages, was shot by Major Davies, acting Superintendent 
of Police in 1869- After an interval of two years another appeared 
in the same locality, and was the terror of the neighbouring 
villages for nearly two years. The Magistrate of the District 
offered first Rs. 100, then Rs, 200 and finally Rs. 500 to any one 
who would shoot the pest; but it was much too wary to be 
approached. It carried off its man, partially eating him, and 
dropped him if pursued ; and as the country was so difficult that 
it could not be beaten, it occurred to the Magistrate to ask per- 
mission to place strychnine in the body; but this was not approved 
of by the Government. Finally, however, this plan was adopted 
with success, and in July 1873 scourge of the taluk was put 
an end to. 

^The idea of poisoned baits then occurred as a good plan when 
the forest coulc^ not be beaten. Dr. Shortt, the Superintendent of 
Vaccination, suggested that the ointment of strychnine might be 
applied to a live bait, which, on being seized, would cause the 
tiger^s death, but the plan did not succeed, the bait died of the 
ointment. Captain Caulfeild was appointed by the Government for 
the purpose of destroying tigers. As, however, his operations could 
only be conducted in one or two places at the same time, and 
the area of tiger-infested forest extended over some 200 miles, it 
occurred to the Magistrate of the district to ask Government to 
allow him to employ the headmen of all the villages in poisoning 
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the carcases of cattle killed by tigers. It was in opposition argued 
that these village officers would destroy more lives by poisoning 
the cattle than the tiger had done, and a hotter of naming was 
addressed to Government by an officer in a high position to that 
elTect, but the Government di<l not appreciate the risk. So soon 
as permission was given, the Village Magistratt'S were supplied 
with small phials duly sealed, each containing six grains of 
strychnine, and were directed, so .soon as the village hovA reported 
a kill, to repair to the spot before sunset and apply tlu* poist>n. 
The result was, that in fifteen months from the time of the plan 
being sanctioned, poison was applied in seventy cases, and thirty 
tigers were found dead near the baits, the others which had eaten 
disappeared; occasionally their remains, totally decomposed, were 
found at considerable distances, .showing that though death had 
not been immediate, the animal had ultimately succumbed to the 
effects of the poison. Several tiger cubs were taken alive after vain 
search had been made for the dams which had eaten the bail. 
But the best proof of the effective remedy which had been applied 
was in the decrease in the losses of cattle— a matter of gre.at 
importance to the ryot cultivators, who can ill niford to lose tlufn* 
cattle on which their cultivation so much depends, d'he losses of 
cattle fell in the short period of 15 months from 2,000 to a tenth 
of that number, and thus from ;^i,soo to ;^2,ooo value of stock 
was saved to the people. The Government viewed thi.s success 
with approbation. 

‘That with such extensive forests the race of tigers will ever 
be exterminated cannot be expected, but the number is reduced 
proportionately with the game on which they used to subsist while 
the number of guns now UvSed by the people, who shoot in season 
and out of season — watching in the hot season by water-holes at 
which the poor animals of the forests and hills come to slake their 
thirst, and at salt-licks in the rains which are equally attractive — 
have greatly reduced their numbers. The common food of the 
tiger consists of wild pigs, which are most destructive to 
not wifho^ its ■ use in the. animal 
not‘ ■interfered' witih till M'^mm m 

the villagers’: cattle, land then Its first meal?fl!6<juen% 
last* 

Felts juhata (the cheetah) — ^This animal is only sparsely distri- 
buted over a small portion of the district bordering on the river 
Bhavani, about Vellamundi and Kotamangalam, where it preys on 
the antelope which abound in the vicinity of those places. Colonel 
Davies informs me that about four years ago, in looking over 
some skins Of wild animals that had been killed in the district 
and sent to the Collector’s office at Coimbatore, he saw five good 
skids ofHhe Felts juhata, and that his impression at the time was 
that '^they came from the low hills about Kotamangalam’. ‘I was 
j^utprised/ he continues, ‘at finding the leopards’ skins among the 
■pantheri’, as I had not heard that Felis juhata was found in the 
district The skins were In good order and undoubtedly those of 
Fetis juhdoi*/. 

HtWedderburn also informs me that he has seen skins of the 
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hunting leopard at the cutcherry, and I think he has one in his 
possession now that was obtained near Bolampatti. 

162 j to 16^2 — During this period the Compiler o£ the Manual 
slates that wild beasts were so common, especially in the forest 
taluks, that one missionary lost thirty of his acquaintance within 
six months by their ravages. 

llONNAMETTI EsTATE, 

Attikan P.O., via Mysore. R. C. MORRIS. 

September' 27, 1936. 


IV,— TIGER SMOKED TO DEATH IN A CAVE. 

Tigers had been reported to have caused considerable loss and 
annoyance with their predilection for village cattle at several villages 
in Upper Burma. So persistent were their depredations that they 
caused the D.C. of the district to take notice and to issue an 
open invitation to sportsmen generally* Several parties visited the 
area, I was also tempted to help. I fear most were disappointed, 
but as is well known, news of tigers cannot be supplied or obtained 
with any accuracy or speed to enable sportsmen to be sanguine of 
success or even of getting a possible shot. 

On arriving at the villages mentioned in the invitation I gathered 
that no recent news of tiger or kills had been received and that 
the tiger or tigers had left the neighbourhood. 

However having arrived, I elected to stay a few days to look 
around and await possible news. Late one evening I heard casually 
that a tiger had attacked two bulls killing one outright and so 
scwerely mauling the other that it was not expected to live. 

This occurred in a village several miles from where I was 
camped. Very early next morning, I proceeded to the scene of the 
kill and was just in time to see the carcase of a full grown tiger 
measuring between pegs 8 ft. 6 in., being carried out of a cave in 
whiidi it bad been asphyxiated that night with wood smoke. It 
was in its prime and in excellent condition. No part of its skin 
or tc‘elh being damaged in any way. 

'I'he circumstances and procedure were as follows, and may 
interest your readers. The tiger had attacked and killed one of two 
bulls within 100 yards of the village, and then dragged the dead 
bull into a nullah and dined off a considerable portion of the carcase. 
It began its meal with the hump which was unusual I 

Early in the morning the villagers led by a young man of 26, 
traced the foot prints to a cave or tunnel in the nullah further 
away. This tunnel was situated in a sharp bend of the nullah. 
It led through a promontory projecting on the nullah. The 
opening on one side ^vas large enough for the tiger to enter, while 
the other opening was too small and narrow for the animal to escape. 
The entire tunnel measured about 30 ft. The villagers blocked 
the larger entrance with thorn bushes cut and collected irx the 
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vicinity, and put cross-pieces of young trees 3 or 4 inches in 
diameter, holding these in position by forked pieces 10 ft. long 
planted strutwise. The smaller opening was blocked up with rocks 
and earth leaving sufficient opening to fan in the smoke from a 
fire from a large pile of dried wood. This asphyxiated the tiger, 
but it was fortunate for the villagers that it ^was’ dead when they 
opened the cave to ascertain the result of their labours. Pluck, 
coupled with fool-hardiness and luck is the only conclusion one 
can arrive at for the success of the enterprise. Had luck not served 
them some of them would have been hurt to a certainty. 

18 Churchill Road^ 

Rangoon. S. A. CHRISTOPHER. 

October 16, 1936, 


V.— TIGER LORE IN BURMA. 


While sitting in the village an 80 year old Btirman repeated to 
me a Burmese rhyme which I immediately recorded and I send it 
you. It is exceedingly interesting to me and it may interest your 
readers. 

Kyaung a kyi — Gaung ga cie, 

Thit a lat — Kha gah hpyaf, 

Kya a htwai — Hpin ga Iway, 

Literally translated is as follows: 

A large cat — rides the head (begins meal at the head). 

A medium leopard — cuts the waist (begins meal at the waist). 
A small tiger — munches the stern (begins meal at the stern). 

This IS an allusion to the well known habit of the leopard 
cc^l^encing its meal with the stomach, while the tiger usually 
begins with the hind quarters of the kill. This must have been 
krtdwn to ancient Burmans long before successive sportsmen have 
come to the same conclusion. 

The Burman believes that you are likely to get into trouble if 
you make r mistake in your food or the way you eat your food. 
The expression is 'A $a hma ihe\ 

^ unusual way the tiger referred to in the note above began 

according to the wise old man, was a sure sign that it 

wis to, rts death. 

^ot^r etore^sion or legend known to ancient Burmans is the 
^ymg if a t%er had* to depend on its nose (i.e. sense of smell) 
death.’ The controversy as to the acuteness of 
of the Carnivora still goes on amongst sportsmen. 



S, A. CHRISTOPHER. 
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VL— YOUNG ELEPHANT KILLED BY A TIGER. 


While on a shooting trip in the Cochin State during December 
1935 I found a young elephant, 39 inches in height at the shoulder, 
which had been killed by a tiger. 



Young elephant hilled by a tiger. 


The tigef killed the elephant near a swamp. It Is difficult 
to say if the elephant was one of a herd or merely accompanied 
by its mother. The area in which the killing had taken place 
consisted of large clumps of bamboos, the surroundings were much 
trampled by elephants and numerous bamboos pulled down by them 
while feeding. It is possible that the young elephant was alone 
when altackctl by the tiger. 

It was killed by being bitten on the back of the neck. There 
was a large flap of skin torn back which may have happened when 
the tiger was shaken off. The shoulders and back were also 
marked by the tiger’s claws. After being killed it had been dragged 
about fifty yards down a slight gradient and was hidden at the foot 
of a bamboo clump in such a manner that it would have been 
difficult for it to have been seen by vultures. 

The elephant, according to my Kardar trackers, had been dead 
about three or four days and the tiger had been feeding on the 
two back legs and the saddle. 

The kill was discovered by my seeing the tiger lying practically 
on his back and asleep at 9-30 in the morning. I fired at him 
with my .500 cordite, but due to the position he was in, the bullet 
was not immediately fatal. The tiger was able to struggle up 
and made for dense cover, where he could be heard breatmng and 
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in a bad way. He was left to die but during the night had made 
for water and entered a very thick piece of jungle into which it 
was impossible to follow up. 

He was subsequently found dead and I had the skull and 
claws sent to me. The skull measurements showed him to be 
approximately 9 ft. 9 in. length. 

Tanjore. a H. BIDDULPH. 

December 30, 1936. 

VIL— THE RESULT OF EXCESS POISON FOR WILD DOGS. 

Wild Dogs have recently been killing cattle and calves to an 
alarming extent here; ‘Atlas’ poison was accordingly issued out 
to the herdsmen with careful instructions as to its use. Soon after 
this another kill occurred and the herdsmen, instead of pouring 
a little of the poison diluted by 50 per cent wdter into deep cuts 
and jabs all over the carcase as instructed, splashed the ‘Atlas’ 
neat over the kill thinking the results would be much more of a 
certainty. Seeing the herdsmen I'etire the dogs (a pack of twenty 
returned and fed, and in a few moments were staggering about 
obviously very sick; all the dogs were then seen to vomit up 
the meat they had devoured, and they then lay about with every 
appearance of feeling most uneasy. In about an hour however the 
pack got to their feet and straggled away, seemingly little the 
worse. Some days later the decomposed remains of one dog were 
seen, but the remainder apparently recovered and have been seen 
frequently since but appear to be fighting shy of cattle ! This is 
a good example of the use of an excess quantity of poison on 
carnivorae, be it arsenic or strychnine. It is essential to use the 
poison both diluted and sparingly. 1 lost a herd of 24 buffaloes 
through their being allowed to graze on my boundaries where the 
undergrowth had been treated with diluted ‘Atlas’ Tree-killer. A 
Planter in this district lost cattle through painting posts in a shed 
with ^Atlas’ Wood-preservative, and cattle have been killed both 
in South .India and Burma through their coming in contact with 
spots where skins had been treated with ‘Atlas’ Skin-preservative; 
in every case the material treated with ‘Atlas’ being licked by 
the unfortunate animals I 

Honnametti Estate, 

Attikan P.O., via Mysore. R. C. MORRIS. 

' November 9, 1936. 

VIII.— THE STRIPED HYiENA AS A MAN-EATER 

The Times of India of the iith July 1936, contained a report 
from a, correspondent at Mainpuri, U.P., describing the depreda- 
tions of a ‘pack’ of Hyaenas which were said to be attacking and 
killing people in the Mainpuri District, U.P. In India, no authentic 
cases of Hyaenas attacking and killing human beings have been 
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recorded; further, as the instance of the Striped Hyaena — normally a 
solitary animal — hunting in packs appeared unusual, the Society 
referred the newspaper report to the Chief Conservator of Forests, 
U.P. for enquiry. We have since received from Mr, F. W. 
Champion, Deputy Conservator of Forests, U.P., a report on the 
incident by the Tahsildar, Mainpuri, forwarded to him by Dr. S. S. 
Nehru, i.e.s., Collector, Mainpuri. 

The Tahsildar’s report reads as follows: — 

‘With reference to letter No. 144/XXV-5, 1 beg to state that 
the animals referred to in the above letter are really hyaenas and 
not wolves. The animals are striped and quite different from 
wolves. 

‘They were reported in an open area between Ali Khera and 
Jagatpur, Tikri and Hatpau villages in Tahsil Bhongaon. 

‘They killed a girl at Partapur and another girl at Sultanganj 
— both in Tahsil Bhongaon. Two Hyenas were killed — one at Tikri 
by thakurs with gun and spear and the other near Rampura by 
Banjaras. The latter were rewarded Rs. 10 by the District 
Magistrate. 

‘A third was killed by the Kanjars of Mainpuri at Saidpur 
Baghauli in this tahsil which adjoins tahsil Bhongaon. 

‘It is said that they are still near Tikri. 

‘Tahsildar Sahib Bhongaon had seen the killed animals. I 
have also seen one killed in this tahsil. 

‘It is called Charkh and Lakar bhagga. The head and the 
face of the animal were round.’ 

Pursuing the enquiry further we received the following report 
from the Superintendent of Police, Mainpuri : — 

‘The only case in which the animal or animals were actually 
seen taking any child away was that of a woman who was working 
outside in a field. She left her child lying on the ground and 
was attracted by the cries of the child. She looked up and saw 
an animal taking the child away in his jaw. She ran after the 
animal and rescued her child after a great struggle. She described 
the animal as one exactly tallying with the description of a hya 3 na. 
She was later on shown a dead animal and the skin of one and 
she confirmed the first impression. This does not leave any doubt 
in the matter, though this is the only sure testimony on the subject. 
Hyaenas were killed and shot in a large number here after 
the reported outbreak, as the reward for their heads was increased 
after the reported incidents. The newspaper report published 
in the Times of India was not quite correct in details. For instance 
there is no evidence to the effect that the animals in question were 
seen in packs by any one. It is a common knowledge that wolves 
attack human beings only in packs and they move from one place 
to another very quickly. Wolves are known and recognised by 
every villager and the woman in question seems to be quite definite 
that it was not a wolf in her case, and also that the animal was 
alone when she saw her child being taken away. 

‘I personally think it Avas a Hysena.’ 

The facts recorded above appear to provide evidence of a Hyaena 
attacking human beings and, at least in one case, the animal was 
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seen carrying* away a child. This is as far as wc are aware the 
first authentic instance. 

In India, the Striped Hy.^ena is a scavenger by habit though 
it occasionally attacks sheep and goats and more often dogs. ^ in 
Africa, the Striped Hyaena appears to be far more aggressive. 
Writing of this animal in his Somali Bookf Captain A. H. E. Mossc 
says that he was told by his shikari that it (the Striped Hyicna) 
will run amok amongst a herd of sheep and goats killing a dozen 
or more from sheer lust of slaughter’. He hardly credited the story 
at the time, but it has since been corroborated by Drake-Brockman 
{Mammals of Somaliland)^ who says that it is always an old animal 
that acts in this fashion and is then given by the Somalis the 
distinctive name of Whera^ the usual Somali name for the Striped 
Hysena being Didhar; while the Spotted Hysena {Crocuta crocuta), 
a far more aggressive species, is known as Warba. This species 
according to Drake-Brockman frequently attacks human beings 
sleeping out in the open and sometimes attacks children. 

The case of a Striped Hyaena attacking children as recorded 
above is probably an individual trait developed or developing in 
a particular animal. It may have been induced, as is frequently 
the case with man-eating tigers and panthers, either by the chance 
killing of a human being or from difficulty in finding food for 
the cubs. 

Bombay Natural History Society, S. H. PRATER. 

6, Apollo Street, Bombay. 


IX.— A VERY LARGE SAMBAR STAG. 

I yesterday shot from the Billigirirangan Hills, a Sambar slag 
(Rusa unicoloy) carrying a very good head, measuring 38 in. and 
36 in., one antler being 2 in. less. The horns were about a week 
or 10 days out of velvet; again this year Sambar are in hard horn 
early, but not so early as last year when many were in clean luirn 
in August. 

It was not so much the size of the head but of the anunars 
body that astonished me, it was unusually large as the following 
details will show: 

Weight (ungralloched) : 776 lbs. 

Height at shoulder: 5ft. 

Length of body : 7 ft. 4 in. 

Length of tail: i ft. 2 in. 

These measurements indicate an immense wSambar, whi('h 
indeed it was. Dunbar Brander, in his Wild A}nmals in Cent ml 
India, refers to another ‘quite cxccptlonar Sambar weighing 
707 lbs., measuring 59 in. at the shoulder. 

Honnambtti Estate, 

Attikan P.O., via Mysore. R. C. MORRIS. 

September zz, 1936. 



hisa^LLANmus noTj^s 




X.— A BIG BUFFALO HEAD. 


Seeing the measurements of a bull bulfalo (B. Inibalis) horn by 
]\lr. Griffitli 1 send you the measurejiients of a head in my possession 
which is as follows: — 


Length 

on 

outside curve 
6 ^" 


Circumference Tip to Tip 


Widest 

inside 


m 67 


Widest 

outside 


I acquired the head from the estate of the late Mr. Victor 
Iden, who was a relative of the Van Ingen family of Mysore. He 
was a keen shikari and before his death I very often accompanied 
him on shoots. In all probability he got the head in the Irrawaddy 
Delta in the neighbourhood of Kadonkani or Abya as I know he 
was a constant visitor to these parts. I regret I never got the 
particulars from him. 


Rangoon, S. A. CHRISTOPHER, 

Sepiemhet' 23, 1936. Bar-at-law. 


XL— GAUR BULLS ATTACKING A WOUNDED BULL. 

An extraordinary sight was witnessed by Captain Napier (of 
Bangalore) and myself on the 22nd November 1936. Captain Napier 
had wounded a bull bison (B. gaums) ^ which prior to this had 
been ‘milling’ with two other bulls in the same herd, the breeding 
season being on. Far from taking afright at the shots the two 
bulls rushed up directly they saw their late antagonist fall and 
gave the unfortunate bull a very bad time as it attempted to rise; 
the rest of the herd also trotted up and stood around, interested 
spectators. On our approach the bulls and herd showed no haste 
in their departure, leaving the scene obviously reluctantly. 

I have heard of si miliar instances occurring in connection with 
stags in the rutfing season; and have actually had two bull bison 
pass me within a few yards (both saw me), engaged in a running 
light, without doing more than swerve aside, so wrapt up were 
they in their own affairs; here again during the breeding season. 

Honnametti Estate, 

Attikan P.O., via Mysore. R. C. MORRIS. 

December 3, 1936. 

XIL— WHIPSNADE ZOO. 

The Whipsnade Zoological Park has made steady progress since 
1932 (vol. xx>cyi, N0.4, dated 15th December 1933) and members 
may be interested to have this supplementary account, the outcome 
of a visit by the writer in July of this year — 1936. 

It is not only within the Park that changes are apparent, for 
the attractions of the Zoo and the very favourable elevated, 

13 
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are together causing development in several ways. On the north- 
western slopes of the Downs, where the great While Lion which 
is two hundred yards long alTords a striking landmark, the planes 
of the London Gliding Club can be seen gracerully quarUn'ing llie 
hillside like giant birds of prey; and along the main road just Ixdow 
are the beginnings of a Bungalow down, ('omplete willi Gull 
Course and Club. Near by is the Dunstable Swimming Fool and 
the Whale Cinema. It is to be hoped this new Garden City will 
not become too large, and that ribbon building now in progress 
will be kept within reasonable bounds. 

The number of animals in the Park is now near 3,000 ami 
includes elephants, lions, tigers, bears, wolves, wild dogs, hunting 
leopards, bison, zebras, giraifes, large Indian rhinoceros, pigmy 
hippopotamus, llamas, wild horses, deer and antelope of several 
kinds, several species of. cattle, kangaroos, wallabies, monkeys, 
chimpanzees, ostriches, emus, storks, cranes, and many of the 
smaller mammals. 


A few of this host of creatures arc necessarily kept in roomy 
fenced enclosures, or otherwise restricted in movement, but many 
are free to roam where they will within the beaulifiil live hundred 
acre estate. Such are the Chinese water deer, swamj) deer, 
muntjac, kangaroos, wallabies, wild turkeys, cattle egrets, guinea 
fow'l, and various species of phe^asants and partridges; rctl and 
blue macaws, tame as any caged parrot, lly about without thought 
of wandering afield, and the indigenous Red Squirrel may he .seen 
living at peace, among his native firs. 

Apart from the above most o£ the animals are in such large 
enclosures and paddocks that their movements arc little restrlcte<l. 
It is a commonly expressed criticism of the Park that owing to 
the size of the enclosures the animals cannot be closely observed. 
Animals should not be thrust into a cage to be stared at from every 
angle. They should not be exhibited unless they can be observed 
in as close approach to their natural state as possible, and the 
first consideration to this end is space. It has been found at 
Whipsnade that even exotic creatures can live, thrive, and breed 
if given ample space and shelter in bad weather. Two of every 
kind there should be as it is certain that animals feel loneliness. 
Solitary confinement is a punishment much dreaded by human 
beings, and in a scarcely less degree it is a cruel infliction upon 
the unoffending creatures behind the bars. If visitors to Whipsnade 
allow sufficient time it is possible to view all the animals at 
sufficiently close quarter.s. Let those who like to see animals in 
cages go to the Zoo in London. 


The Official Illustrated Guide gives a great deal of interesting 
and general , information, including two suggested itineraries hr 
visitors. Taking much the same walk as four years ago the new 
Elephant House ht once attracts attention. Here are four elephants 
in wc^ar stalls, each having access to a bathing 

pooh, The hutlffing h in the modernist style and wholly suitable 
to the housing of the nnimals while at, the same time not unpleasing 
w it^does with green lawns in front and 

backed by the .greenery of firs,, JThe attendants have excellent 
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control over their charges by use of ordinary ash walking sticks 
instead of the iron driving hook of the Indian elephant driver. 
They have taught the animals several tricks. If you give the 
animal a coin it will not be surrendered to the keeper until a 
biscuit is tendered in exchange ! 

Near the elephant house is the new enclosure for hunting leopards 
now occupied by a pair of these easily tamed, handsome creatures. 
C'lose to it is a bullalo enclosure under construction, as also one 
for white-tailed gnus. During 1937 work will include the surround- 
ing' of 7 beech trees by a moat of water, so making an island for 
gibbons; and there will also be an enclosure for wild pig and 
wart hogs, 

Tarzan Tree has been wired in to make a happy home for a 
number of Rhesus monkeys, and not far away is an island on 
which four young chimpanzees give a non-stop entertainment to 
delighted onlookers by their ceaseless antics. On the island are 
two bare limbed trees connected by a much used tight rope, and 
a monkey puzzle tree the ample foliage of which attests to the 
fitness of its popular name. The gift of a few pieces of cloth 
largely contributes to the merriment of the show and the obvious 
(Iclighl of animals and spectators alike. 

The wild dogs have been moved to an enclosure near the wolves, 
the space so available being now a picturesque i.sland and pond 
for flamingos and various species of waterfowl. It is good to note 
that the Tibetan mastiff is no longer ‘exhibited’. 

The tiger chalk pit is successfully used as a breeding enclosure 
while the new Tiger Dell gives to four of those animals the 
amenities of trees and natural ground, with sleeping shelters and 
a bathing pool. The four male lions afford a grand spectacle at 
feeding time. They have formed two pairs of pals. The lion 
which killed the man who ventured into the enclosure to retrieve 
a hat in 1933 is gro\\'ing old — his head has a palsy shake and his 
jaw hangs loose, so at feeding time he is bullied by the opposite 
pair. It is obvious he is afraid to mingle with the others when 
the meat is coming along, and the slightest sign of an advance 
is met by roaring rushes and angry demonstrations. Then begins 
the spectacle of his pal savagely protecting him by charging at 
the aggressors. With teeth and claws a-bare he shoulders them 
off, rolls them over, tears out tufts of yellow fur, and it is only 
the distraction of the keeper’s arrival with the meat which 
separates the furious combatants. Then each lion has his share — 
the old fellow last of all, and peace reigns — until next feeding hour ! 

Giraffes have a new roomy shed and enclosure near to which 
is a field in which the Great Indian Rhinoceros presented by 
the Prime Minister and Commander-in-Chief. of Nepal leads a well 
fed and well bathed life of ease. 

In Dagnall Paddock are yak, and in the long grass of Lay 
Meadow the sika deer of Japan and the sanibar of South East 
Asia run almost as naturally free as in their native wilds ; among 
them stalks the Satus Crane. In the spacious Round Close, nilghai 
roam at ease with the Indian antelope which chase and display 
graceful high bounds just as they do in the glains of India, - 
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By the side of the road near the Polar Bear enclosure is a 
loposcope dial, presented by Sir Chalmers Mitchell, giving the 
direction and distance to some twenty-five chief towns and villages. 

One of the chief charms of Whipsnade are the open grass downs 
which afford such delighful walks. I'here is a grand panorainii; 
view over the country, and if time permits a walk to the ti)p ol 
Ivanhoe Beacon will well repay the slight ellorl entailed* 

This short account may well close with an extract from the 
Official Guide, for it so aptly sets out the aims and t>bjcels of 
the Society as to the future development of this spacious I*ark, 
which is the largest and best appointed of its kind in the v\'hole 
world at the present time. ‘The Society was a century old when 
it bought Whipsnade Park, and it proposes to develop it not as 
an ephemeral exhibition, but, slowly and surely, as a permanent 
addition to the beauties of England. It will be content if, at the 
second centenary, in 2029, its wise foresight will be applauded and 
its plans prove to have been well and truly made. Ultimately, it 
is hoped, every wild plant, tree, shrub or llower native to tin* 
chalk downs, upland pastures and rough woodland, will fiourish; 
every British wild bird, resident or migrant, that the district suits 
will find itself in sanctuary, and the animals which have been 
introduced from other countries will live and breed in almost 
natural freedom, separated from the visitors not by visible bars 
and fences, but by ditches* which do not offend the eye, and with 
concealed shelters, warmed where necessary by electric heaters.’ 

By road or by rail Whipsnade is but thirty-five miles from 
London so all who go to England should not fail to see it, 

R. W. BURTON, Lt.-Col. 


XIIL— DO BIRDS EMPLOY ANTS TO RID THEMSELVES 
OF KCrOPARASITKS, 

The day alter I had read Mr. Salim All’s very interesting iiotc 
on the above subject in Volume xxxviii, No. 3, p. baB, I had the 
good fortune to watch a Song Thrush ‘anting’ itself— to borrow 
the term Mr. AU suggests. 

My wife and I were walking along the Sandgate Road in 
Folkestone, Kent, when the peculiar antics of the bird drew our 
attention. Although we approached to within six or eight feel, 
it continued to bathe in red ants which were issuing from a cra<'k 
in the flags close to the railings. Not only did it pick up oiu^ 
two, or sometimes three ants in quick succes.sion and stuff them 
in between the tail feathers, into the tail-coverts, primaries, and 
under the wings, but, with tail and wings outspread, it often 
wallowed amongst the ants which could be seen swarming* all 
over it. 

It did not appear to me to be swallowing th(i ants, and 1 
could plainly see many motionless dots adhering to the plumage 
which I feel certain were the squa.shed ants rubbed in by lhc‘ bird 
We watched the ‘performance for six or seven minutes, until the 
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bird hopped back throug-h the railings on the approach of another 
pedestrian. Incidentally, it appeared to both of us to be in rather 
poor condition. 

Meerut, R. S. P. BATES, Major. 

Junuary 8, 1937. 


XIV.—SOME RARE BIRDS IN NORTHERN BURMA. 

The following birds were obtained in 1935-6 in the Myitkyina 
district and the skins identified by Dr. C. B. Ticehurst, whose 
notes on them are given in square brackets. 

Pomatorhinus ochraceiceps. Austen's Scimitar Babbler. 

According to the Fauna, no race of this Scimitar Babbler is 
known between Karenni in Eastern Burma and Eastern Manipur. 
My skinner Lamm Naw, shot a male on March 8th, 1936, on the 
hillside below Laukkaung military police post, at about 4,000 ft. 
The iris was straw yellow with an outer ring of pink and the 
bill salmon-colour. [This bird matches the only two austeni in 
the British Museum, both of which (one is the type), came from 
Aimok, Manipur. There are seven specimens of stoiorhynchns 
from Tcngi Pani, Naga Hills, and Tippook. Aitste^ii seems distinct 
in being greyer and paler above, and in having the flanks greyish- 
bulT instead of warm-bulf, but better series of both, and more 
knowledge of their distribution, are required.] 

Sphenodchla roberti. Robert's Wedge-billed Wren. 

My skinner, above mentioned, shot one on the same hillside out 
of a party of three on March 8th. He showed me the place a little 
later, a bamboo clump at about 4,300 ft. on the edge of a small 
dry ravine. The birds were in a comparatively open patch, whence 
firewood had been cut, and disappeared into the depths of an 
t^Ktremely precipitous and heavily forested evergreen hillside, which 
1 later att<nnpted to search twice without success. The hillside, 
in fact, is as diflicult and impenetrable as anywhere I know' in the 
Kachin Hills. I made notes of the soft parts at the time:, iris 
very dark red, bill, upper mandible brownish-horny, tip gray, lower 
gray, blue-gray nearer nape, legs and feet dark chocolate-brown, 
claws horny brown. There are no previous Burma records, but it 
ha.s occurred in North Cachar and Manipur. [There are only four 
specimens of thi.s species in the British Museum from Konchung 
Peak, Manipur and Hemeo Peak, Naga Hills. Little is known 
about it] 

Turdus tnertila albocinctus. White-collared Blackbird. 

I shot a female on February ixth, 1936, about 5 miles from 
N^Ding in the Hukawng Valley.' I had previously, with glasses, 
had a view of what I was sure was a male near the same place. In 
this part of the Hukawng Valley, the new cart road t^n$ for milos 
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through magnificent evergreen forest with an undergrowth of ferns. 
The most noticeable features of the bird life were the numerous 
thrushes, Onocincla dauma and tuollissinnt and I'tinlus tUasmtilis 
all being obtained as they came out on to the road. Hiis is the 
only record of this species in Burma. | T see no reason to suppose 
that this is a race of menila as describcHl in the Fantin. | 

Prunella imniaculata. Maroon-liacked AeiH^ntor. 

Lord Cranbrook got specimens in the Adung Wang in 1931, and I 
had one sent me from the Laukkaung neighbourhood in Martdi 193^. 
In March 1936 I found it common in pairs and small parties between 
miles 62 and 64 on the Seniku-Hpimaw road, where the mule track 
has been cut out of the solid rock, and paved with moss-grown 
rock. The accentors were either hopping up on the rock fa<'t‘ or 
feeding among fallen leaves and brushwood on the edge of th(‘ 
khud. They were not at all shy and might have been mistaken 
for tree pipits as they flitted up into the bushes. At efose cpiartcrs 
the gray head, maroon back and dark red under-parts are most 
distinctive. This must be a very loi^al bird, as f saw 15 to 20 in 
about a mile of this particular section, 

Delichon nipalensis. Nepal House Martin, 

Mr. A. K. Thomson, Burma Frontier Service, sent me a skin of 
one shot by him on January 2nd, at Sumprabum (4,000 ft.), about t2o 
miles north of Myitkyina. He wrote *A large number of them made 
their appearance— they disappeared in the evening, Snow has been 
visible on the Kumon range for the last three days and I fancy 
the extreme cold has driven the birds down here’. There is only 
one previous record of one obtained by Major Mears in the Upper 
Chindwin fdate and locality not mentioned). [Besides Mears’ 
record J. C, Hopwood has stated that this species breeds in the 
cliffs of Kyaukpandoung, Arakan, in April and May and that it is 
rare elsewhere.^ There seem to be no Arakan specimens, however, 
to bgar out this record, nor is it mentioned in the Fauna.] 

. . ' Kashmir House Martin. 

f obt^iined one 5 n February 1934 at Myitkvina (Ibis, April 1035). 
On January 15th, 1936 I saw a flock on the China border near Sima 
(4,300 ft.) and shot one out of a flock on January XQth just north of 
Myitkyina. A very large flock of swallows and sand-martins seen 
oii a sahd-band on January 28th also undoubtedly contained some of 
tne^ bi|ds. 

^ bird On the wing looks much more like a sand-martin 
witti a white rump than urhica or nipalensis, both of which are 

parts.* [I have given reasons 
xxxii, 348) for believing that cashmeriensis ia not a 
race of urhica ; it seems, however, that it may well be a race of 

Ctmi^ cyaneus. Hen Harrier. 

There to be no published records of the Hen Harrier in 

^ I e than once seen very white Hsitriers ip ^urma 
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which I assumed to be macrourus but never managfed to obtain 
one until January 26th 1936, when I shot a male Hen Harrier 
huntingf in willow scrub on the Irrawaddy just below Myitkyina. 
Mr. T. R. Livesey says that he has seen it on the Inle Lake and 
there are numerous records from Yunnan. From an examination 
ol specimens in the British Museum it is clear that the Pale and 
Hen Harriers would be difficult to distinguish when on the wing. 
Since Oates's day (1889) the published notes on all harriers are 
very meagre and I can find no later records of the Pale Harrier, 
so that it is to be hoped that some Burma naturalist will turn his 
attention to them. 

Rallus aquaticus indicus, Indian Water Rail. 

A specimen of this bird was obtained by Mr. J. A. Edwards of the 
Indian Police of March 9th 1935, a few miles north of Myitkyina. I 
had previously flushed a number out of a marshy corner of a jhcel at 
Chaungwa in the ^nda^^' Valley while duck-shooting in late January 
1935, but the skin of the only one shot by me went bad and had 
to be destroyed. This bird is described in the Fauna as *migratory 
in winter to Burma’ but the only published records of any one 
having met with it are below'. [Blyth recorded this bird from 
Arakan and Captain Shopland informed Oates that he had obtained 
it there, doubtless near Akyab where he was stationed. It is listed 
by Rippon as occurring on the Inle Lake, S. Shan Stales.] 

Cbaradrius placidus. Long-billed Ringed Plover. 

The only previous Burma record is of one shot by me on March 
27th 1933 in the N’Mai Valley. I got one out of three on February 
Tst 1936, near Tasang on the Irrawaddy and thought I saw another 
near Myitkyina about a fortnig'ht later. But it seems a rare bird, 
easy to overlook on the big shingle banks of the Upper IrraAvaddy. 

Nyroca marila marila. Scaup. 

I shot a female scaup on a jheel near Katcho on November 
TOlh T935- It w'as with an immature tufted duck and one other 
(unidiMitified) duck and the whitish patch all round the face in front 
of tile ey(^ was most noticeable. There are no previous Burma 
records, but four from C'^hittagong and Assam. 

August 1936. J. K. STANFORD, i.e.s. 


XV.— CURIOUS NESTING SITES OF ‘THE LARGE 
PIED WAGTAIL [MOTA£ILLA LUGUBRIS 
MADERASPATENSIS (GMEL.)] 

In The Birds of Southern India by Baker and Inglis, mention 
is made of the fact that these birds nest in all sorts of places — 
in holes, wells, bridges and buildings, in crevices of rocks etc. 

In 1934 several nests were found and in four instances the nests 
were built on the bottom flanges of small girder bridges on 
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railway over which more than twenty Iraitis passed each day. The 
nests observed were in each instance directly under the ninnini^ 
rails and not more than from 2 ft. 6 in. to 4 below them. 

It seems curious for these birds to have selec'ted these hridj^es 
as the chances of rearing- their young- seem douldful owitig to the 
risk of splashes of hot water, oil, hot ('indtu's and ash falling from 
passing locomotives destroying them. 

Details of nests found are as under : — 

(t) I -3-34. bTest with 4 fresh eggs. 

(2) 10-4-34. Two nests in the same bridge about four fetit 

apart, one with 4 eggs and the other w'ith 
3 eggs. 

(3) 20-4-34. Nest newly constructed, eggs not laid. 

Tanjore. C. ll BIDDULPH, 

Deceynhev 30, 1936, 

XVI.-~-THE HABITS OF VULTURES. 

A note on the eyesight of vultures was published in the last issue 
of the Journal by Mr. Dunbar Brander which is of much interest, 
as the habits of vultures seem to have escaped the notice of 
ornithologists to some extent. Mr. Braiider’s description as to how 
the vultures find the carcases and offal they feed on is largely 
correct, but I question the accuracy of some of his remarks on 
their habits. 

Vultures do not start their soaring as early as he suggests. 
They are particularly late risers, and it is only after a good deal of 
shaking out of their filthy plumage that they venture to put it to the 
test of flight. Then they start out — ^like ,most birds— in the coolness 
of the ntoriiing to, search for j£ood — only they are later put than most. 

vultures^ may be seen in pairs, or solitary, 
eagerly down into the jungle for 
feopard *kiir. They work it methodically like 
a nkrfter at th^ various levels. It is only when the day begins to 
heat vultures in company with other birds of prey start 

their soaring— which is not, I think, as Mr. Brander suppostjs for 
tbk purpose of finding their food but to escape the heat of the 
day by keeping aloft at several thousand feet elevation. Of ('ours(‘ 
they kro on the lookout for food too — combining pleasure with 
profit — but I do not think^ food is their primary object in soaring. 
Thik h^it of soaring of birds of prey is well known and observed 
by:;f^oners. Vultures that are gorged with offal will omit of 
morning search for food, and they then sit in numbers 
. workSg rt off, but most 'of them will be seen 

'' in the day— as If for pleasure. The Jodhpur 

' ^ gtound level— even for 

^fw tboUsand feet they get into cool 
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Harriers and other birds of prey may often be seen soaring up 
with vultures and they are obviously not seeking their prey. They 
arc seeking the cool air at a high altitude. 

Mr. Brander describes very well how the sky is * drained’ of its 
yulUires as soon as a carcase is found — vulture after vulture follow- 
ing on the direct and purposeful flight of those that give the show 
away — only it is not only the crow that gives the first indication. 
Ill many places crows arc absent or scarce. Dogs, wolves and 
jackals are especially watched by vultures for this purpose and 
probably the big cats too. 

On their own — without a pointer — vultures can be very silly and 
pass quite close to a carcase w'ithout spotting it. This is often to 
be seen when waiting in hiding for a tiger or leopard over a ‘kill’. 
The inability of vultures to find such ‘kills’, points to their having 
little or no sense of smell. 

Recently instances of vultures descending to feed on a tiger 
‘kill’ by night have been recorded — ^presumably by moon light. In 
view of their terror of the tiger such instances are noteworthy. I 
have seen a tiger at noon charge out on to vultures that had the 
temerity to descend onto the ‘kill’, and leap up at them and try 
to claw them down — a pretty sight ! 

How long can vultures go without food? How often do they 
drink? There arc a number of interesting questions to ask about 
these filthy fowl. The Lammergeyer has always intrigued me for 
I have never seen one feeding yet ! 

Would Mr. Donald give us some information about the soaring 
of birds of prey? 

Taunggyi, Burma. T. R. LIVESEY. 

S epic mho V 30, 1936. 


XVII.-^KAGLEwS ON THE NILGIRIS. 

A few years ago I was having a talk on the verandah of the 
Ootacamund Club with two sportsmen who were discussing their 
day’s shoot on the downs. Their bag consisted of three or four 
jungle fowl, all liens, and a brace of woodcock, and they were 
deploring the shortage of game generally on the hills. My sug- 
gestion that the shooting of jungle fowl be restricted to cock birds 
only did not find favour, and when I remarked that perhaps the 
various eagles met with were re.sponsible they told me there were 
no eagles here, and that if I meant kites or sparrow hawks, they 
certainly did no harm. Shortly after this I was asked by a lady if 
I would call round at her house to shoot a kite which wks going 
off with her fowls and pigeons. I could understand the lady not 
knowing that It was not the common kite which was the culprit, 
but it surprised me very much that two men who were out with 
their guns every shooting season did not know better. When, 
later on, I was prompted to write an article on eagles to a gertaia 
newspaper I sent each of them a copy. 
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I have recently come across this article and finely that while 
my descriptions of these birds are such that will make identification 
easy to people like myself who have not taken up natural history 
as a study, they will not assist the naturalist readers of your 
journal in the same way. I am however writing these* notes on the* 
same lines and trust they will prove of inieresh 

There are three eagles on these hills. The Black (‘agle, BonellPs 
eagle, and a bird which may be the Imperial eagle. ^ 'fhe last is 
not often seen and, I think, is only an occasional visitor. Tin; 
first one I saw was on the hill above the Toda cathedral at the 
top of the Sigur ghat. It was on the summit of a clilT and was 
feeding on what looked like a hare, I was able to approach to 
within about fifteen yards when it rose and flew away from me, 
but it went only a short distance and then came at me with talons 
extended, and it was all I could do to keep it olT with a heavy 
walking stick. I gradually increased my distance away from the 
kill, but it was some time before I got clear and fell safe. 

I mentioned the story that evening to a friend, and he arrang(*d 
to come out wuth me to the spot next morning. We were fortunate 
to see two birds this lime. 1'hcy were at first cinding alxwe us 
with a dozen or more vultures, obviously all interested in souk* 
dead beast in the valley below. Presently the two eagles separat(‘d 
from the others and flew over us at no great height. My friend 
felt sure they were golden eagles and I was not any the wiser 
at the time, but I have since been told that they may have been 
the Imperial eagle and I have seen three or four others since. 

The bird is dark brown and closely resembles the Golden eagle, 
but it^ has not the same easy flight of either the Golden or the 
Bonelli's eagle, and I can well imagine it has not the speed of tlie 
latter. 

The Indian Black Eagle (Ictinaetus malayensts pemiger). 

This is a very handsome bird. All black except for its feet 
whiph are Wght yellow. I have seen it at close quarters many 
Jiihts; oner occasion I saw one chivy a snipe whl^ I had 

i^t up netf €he Avalanche bungalow. It hunts the method 
of the harrier, beating the hill side, and at times checking its 
flight and dropping into tall grass. I once drew a friend's attention 
to one which was beating over some low scrub, and his remark 
that it Wjas a kite somewhat darker than the ordinary might be 
made by any one who was not a keen observer. It does not look 
much bigger than a kite, but the span of its wings is quite five 
to five and a half feet, and the greenish horny bill and fierce 
looking, eyes proclaim it as something more savage than the homelv 
old kite. 

eagles are to be seen, either singly or in pairs, all over 
^ese hills , and especially where the plateau falls away to the low 


C^olden Eagle nor the Imperial Eagle are known to occur on 
the The Smalt Indian Spotted Eagle (Aquila pomarina hasiata) hajs 

been ' Kotagid. — E ds.] 
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country. I have seen tll^m on both the Gudalur and the Metta- 
palliam g*hats. 

Bonelli’s Eagle (Hieraaetus fasciatus). 

I'hcse birds are common on the Nilgiris although I have never 
S(ien more than two at a time. 1 have also never seen one by 
itself. They hunt in pairs and put in some wonderful team work. 
It is surprising to know how very few people there are up here 
who have any knowledge about them, and it is pretty certain that 
many who keep poultry and pigeons think that the birds they have 
lost have been taken by kites or sparrow hawks, whereas the culprit 
is one which comes under the ‘true eagle’ class. 

Pige<ms are taken in flight while a chicken or perhaps a full 
grown hen is swooped on from a height and disappears before the 
owner is aware of what has happened. People on the Nilgiris who 
ri'ad this article might like to have a description of the bird, or 
\\ou](i w'ant to know w^here to look for it, and I can best describe 
il as having a white breast with the under-parts of the wing a 
browny white, and the upper parts a dark browm throughout. The 
wing expanse is a full six feet, and although this might be dis- 
('redited when the birds arc seen by themselves high up in the air, 
a belter idea of their si;;e is obtained if they are seen In close 
pi*oximily to crows or kites. The de.scription given will help 
towards identifying the bird, and I suggest that if a flock of pigeons 
is seen in flight over the bazaar, or any where else, a patient watch 
might be rewarded. Ordinarily the pigeons will be circling round 
together, but if it is noticed they have suddenly separated into 
twos and threes and commenced zig-zag and faster flighting it 
means they have spotted the enemy, perhaps a mile up overhead, 
or perhaps already on the downward swoop. The speed is terrific 
and the noise as they approach is just as though a huge rocket 
was going ihrough the air. I have more than once seen a chase 
from start to finish, and although there are two eagles which do 
the pursuing it is usually only the one pigeon that they pursue. 
Sometimes the eagles hunt independently and chase two birds, but 
as a riili* they rtfly on team work to make certain of getting one. 

It is probable that while the eagles have been watching the 
pigeons from a1)ovc they have been able to gauge the speed of 
the fliers and make their decision accordingly. A few young birds 
in a flock can, no doubt, be easily picked out, and perhaps the 
declsiont to follow only one, is made if all the pigeons are mature 
and strong on the wing. 

Tf It so happens that the eagles are seen before they have 
swooped, It will be noticed that they give the appearance of not 
being in the least interested. They move slowly, one behind the 
other, and the leader’s dive is so sudden as to be almost un- 
expected. No, 2 waits a few moments till it knows which bird 
IS to be chased and sometimes it makes a kill with its first swoop. 
If it misses, it allows itself to be taken up by the momentum of 
its dive, and a succession of dives may be repeated in this way. 
No. I eagle meanwhile pursues relentlessly, and whether the pigeon 
tprns to right or left, or does a spiral dive or a ejuipk rise, tho 
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eagle is just behind, and if it is not fasf enough to catch up with 
the pigeon the other one is almost certain to get it. I don’t say 
that all pigeons can be caught. I have seen some get away, but 
the fact that the average pigeon, which is a fast flier, can be caught, 
means that the eagle is gifted with considerable speed. The 
Bonelli does considerable damage among poultry and also lakes 
toll of the small game on these hills, and I should not be surprised 
to know that a swoop down to the tanks in the low country supplies 
him with an occasional wild duck or teah 

Bonelli ’s eagle is to be seen on the Nilgiris at all seasons of 
the year and I think it must nest on the rocky crags of Mukerti 
or Nilgiri Peak, or perhaps on the cliffs above Masingudi. From 
two to three thousand feet below I have watched a pair fly out 
and return to a ledge on the cliff side where I feel sure there must 
have been a nest. 

One wonders how this eagle gets its food during the monsoon 
when the skies are overcast for weeks and months at a time. It 
hunts in the open and needs good visibility to search out game, 
and apparently it never leaves its haunts, as I have seen a pair 
at work almost as soon as a blue sky has appeared after a lapse 

of many days. The solution must be that a flight of an hour or 

so would take it into bright sunshine either in a north easterly 

or south west direction according to the time of the year. Its 

hunting beat must cover a very extensive area when it is realized 
that if flighting a mile or so above the highest mountain tops, 
its range of vision can take in places so far as apart as Gudalur 
and Coimbatore in one direction, and Nilambur and Sathamangalam 
in another. 

The flying man can best appreciate this but he has not the eye 
of an eagle. The eagle must do a good one hundred and twenty 
miles an hour on a downward flight so that a drop down from 
Dodabetta to Gudalur would not take much more than ten minutes. 

It is curious how deceptive are the sizes of birds when viewed 
<m th© wing, 1 once pointed out two BonelU’s eagles to a man 
wKo the span at three feet, which is just one half the 

a' report of 'address given 
a Ootabwtund, in whldh she span of an 

albatross as very nearly four feet, and her audience were astonished 
to know that this gull was so big, 

^ Some years ago I was travelling by steamer between Adelaick* 
Fremantle and dbzehs of these birds followed us for three or 
dt-ya. Passengers were interested to know actually how big 
and the general opinion among them was that the wing 
span than ffve feet, and all were surprised to learn from 

tite oflfc:©rs that ten feet^ was nearer the mark. Occasionally 

mm of: Uime birds gets knocked out by coming into contact with 
and one which fell on deck was measured and taped 

. ^ ‘i' 

I ^reen {Ocean Birds, p. 5 ) says that the largest albatross <iut of 

over a hundred measured by him had a span of n ft. 4 in. from lip 
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out at over ten feci. Bonelli’s cagie, as I have said, measures six 
feet. A certain buzzard on these hills is very like the Bonelli. 
Its flight is somewhat similar and it looks to be almost as big*, 
but It can be distinguished by its darker breast and slightly striped 
colouring on the lower parts of the wings. I have not seen them 
hunt game and they take no notice ot* pigeons but on many 
occasions 1 have seen them knock down a honey-comb. It is 
in the bright sunny days of spring that Bonelli ’s eagle is most 
frequently seen, and it is also then a common sight to see them 
mobbed by crows. The reason is that the eagle sometimes goes 
olT with a young crow as he would a pigeon and in consequence 
is helled by the tribe. 

In concluding these notes I would like to say something about 
falcons. Tho Pcregrinc'^ and the Lugger are both found here at 
certain seasons and I have had opportunities to watch them on 
shikar. Both arc destructive to small birds, and while both no 
doubt are capable of taking pigeons and poultry I feel sure that 
of the two the lugger does most damage. He kills pigeons and 
jungle hens bigger than himself, and for persistence in the chase 
has no equal. Bonelli ’s eagle can be scared off his attack on 
pigeons by shouting and clapping of hands, but nothing frightens 
the lugger. I saw one chase a pigeon for a full half hour and 
catch it eventually. The pigeon seemed to have the speed and 
at times got well ahead but the lugger did not give in, and the 
end came so suddenly that I think the pigeon gave up in despair, 
It collapsed in mid air when the lugger was some yards behind 
and was caugfht before it dropped to earth. The whole chase took 
place in a valley between two high spurs and the finish was im- 
mediately above me. I had the satisfaction of shooting the lugger 
as he came to earth astride the dead pigeon. 

OuTACAMUND. H. E, BURGESS. 

July 1936, 

XVIII.— THE DISTRIBUTION AND NIDIFICATION 
OF THE C/REAI'ER SPOTTED EAGLE {AQUILA 
CLANGA PALLAS) IN SIND. 

Hume considered A, clanga to be the commonest eagle in Sind, 

This however was in 1872 and the scene since has changed 
considerably, Clanga is no longer as abundant now as It was 
64 years ago. 

The Greater Spotted Eagle is a bird of well watered and fairly 
well wooded tracts, where rivers, perennial canals, swamps or 
lakes provide it with a plentiful supply of frogs, its staple food. 


* t rhe Peregrine {F, peregnnus calidus) and the Sahin Falcon (F. p, pere- 
grmator) both occur on the Nigiris. The latter is said to be rare. The Lugger 
Falcon (F. jugger) has not been recorded from the area, though it has been 
obtained in the Wynaad. Unfortunately Mr. Burgess did not send us the specimen 
obtained by him for identification. Skins of the larger birds of prey from 
the South Indian Hill ranges are wanted \ the Society would be glad to receive 
specimens. — Eos.] 
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In drier tracts, it is seldom it* ever met with and is replaced 
by the Indian Tawny Eagle {/iqiiila vwdhiana), a ilegenerale 
species so jar as eagles go, and the bull of that black bounder, 
the ‘common or garden* crow. 

In ihe United Provinces I have seen this eagle, when on tlu^ 
ground after offal, bailed and its tail well pulled by a single pair 
of Jungle Crows. So much for its aquiline <lignily, if it ever had 
any. In Sind it also sloopk to eal offal and I have seen^ it hanging 
on to the fringe of a heaving mass of vultures gorging on the 
carcass of a camel. I have little respect for it, for an eagle it 
has little majesty, except perhaps when on the wing and then it 
cannot help itself. 

It is at present the commonest eagle in Sind and is, perhaps 
just as well, seldom met with, where the Imperial, BonelU’s and 
the Greater Spotted Eagle, truly majestic birds, are found. 

Before the construction of river bunds, the Indus when in 
spate, yearly overflowed its banks, the spill waters flooding more or 
less well defined tracts and leaving in their wake numerous lakes, 
some very extensive, which provided tlie habitat necessary ibr this 
eagle. 

A great volume of water overflowed the left bank oi* the Indus 
and winding through the sand dunes on the eastern borders of 
the Sukkur district, along the Raini Nai, the Karo Naro and other 
well defined channels, entered the Eastern Nara and so followed 
the course of the Hakro, the lost river of wSind, through Khairpur 
State and Thar Parkar into the Dlioro Puran, which emptied itself 
into the Runn of Cutch, a few miles w^est of Rahimd?i-Ba2aar, 

This mighty volume of. water formed numerous dhands on both 
banks of the main discharge channel, the Eastern Nara, throughout 
its length of about 276 miles and here in the * seventies and eighties' 
Doig found the Greater Spotted Eagle common and believed that 
it, bred in November and December, though he never actually found 
a nest. 

The construction during the past 60 years of hundreds of miles 
of bunds and extensive canal systems has greatly changed the 
physical features of these old ffood tracts. , ^ 

Perennial lakesr extensive broads and" miles of swamps where 
wild fowl, snipe and other waders collected in thousands, providing 
sport, which is now but a recollection, have ceased to exist. The 
Samaro dhand where Doig found the Large Cormorant {l\ carho) 
breeding in hundreds is novy as dry as a bone and the great Makhi 
dhand, an area of about 20 square miles, in Sanghar laluka, whore 
Bachu ‘Badshah* and Piru ^Warir* two notorious Hur outlaws had 
their stronghold in 1894, is now just a vast depression, practically 
the whole o£ which is under cultivation. 

The total extinction of so many large lakes and swamps is 
undoubtedly the cause of danga not being as abundant now as 
it was in the days of Hume and Doig. 

The scene, however, may again change and perhaps, as far as 
clanga is concerned for the better. The existence now, owing to 
the Sukkur .Barrage, of numerous, great perennial canals must affect 
in time the'faiuna of Sind, and perhaps in years to come, when the 
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thousands of trees planted along- the banks of the Barrage Canals 
reach maturity, the Greater Spotted Eagle, a fine bird, will once 
again come into its own and be as common as it was 64 years ago. 

It is still to be met with throughout Sind in riverain and 
other suitable tracts. 1 have found it in such localities in every 
tlistrict in Sind, but it is nevertheless, far from common. 

On the I St March 1931 1 was walking along the banks of the 
Mahie canal, near Mir Kosh, about 6 miles from the Indus, in 
Sukkur district, when 1 spotted an eagle’s nest on a large babul 

tree. I could see that a bird was seated in the nest. While 

still about 100 yards away, another eagle was seen making a bee- 
line for the tree on which the nest was situated. The approaching 
bird swooped gracefully down and glided over the nest, so low 

that the bird seated in the nest was able to take easily, what 

later proved to be a large bull frog, from the talons of the bird 
in flight, which almost immediately and without apparent effort 
picked up elevation and speed by a few rapid beats of its powerful 
wings. It circled round majestically and perched on a large tree 
about 200 yards from the nest, apparently well satisfied with w'hat 
it had accomplished. Meanwhile the bird in the nest appeared 
to be pecking at what had been brought by its male. On my 
approach to about 50 yards of the nest it stopped pecking and 
turned its head in my direction, watching me closely. On my 
npproach still nearer, it stood up in the nest and on clapping my 
hands flew off, enabling me to identify it with certainty as a female 
(h*eater Spotted Eagle. 

The male, which remained perched, permitted me to approach 
within about 40 yards. He was a smaller bird than his mate and 
from his rich colouring a young adult. While the nest was being 
taken both birds circled round but made no attempt to attack the 
climber. 

1'he nest which was placed about 25 feet high, was a fairly 
large structure of sticks, mostly ‘babul’ and ‘kandi’ lined sparingly 
mih dried ‘sar’ grass and a few stems of ‘pan’ and ‘deer’. It 
('ontaincil a single egg, perfectly fresh, and I believe the first of 
this Eagle taktm in Sind. 

The egg was typical of the species, a broad, blunted oval, 
rii'hly splashed and blotched with pale purple and reddish brown. 
A very handsome egg and a prize worth securing. 

The remains of a Purple Coot, a mud fish, frogs and a Ring 
Dove were found in the nest and on the ground below. 

The nest which was firmly put together was about 30 inches in 
diameter and 4 inches in depth interiorly. 

It was larger than the average nest of the Tawny Eagle. I 
visited the place about a month later but found no trace of the 
birds. In December 1933 I came across a pair near Bogar dhand 
about 5 miles further west, but failed to locate their nest. It is 
doubtful if they had one, as it was rather too early in the season 
for them to be breeding. 

Karachi. K. R. BATES. 

September 4, 1936* 
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XIX.— NUMBER OF EGGS LAID BY THE INDIAN SHIKRA 
BADIUS DUSSUMIICRI (TEMM. AND LANG.)J, 

In March 1934 a pair of these birds were rrequcnlly sc!en in niy 
compound and by watching* their movements the nest was iuuiul 
on a banyan tree. 

When the bird was observed to be sitting* threi^ rresh, 

were taken on 1 1-3-34. The birds remained in tlie vicinity and 
on 23-3-34 another fresh egg was taken from the same nest. It 
was thought that this would have ended the female’s egg-laying for 
the season* but on seeing her sitting again on 4-4-34 a further 
three fresh eggs \vere obtained. It wdll thus be seen that (his 
Shikra laid seven eggs within a month against a normal cduUdi 
of from three to four eggs. 

The average measurement of ihc eggs was 1.45'' x ^^7'% whudi 
shows them to be slightly smaller than the m(‘asurmnents gi\en 
by Baker and Inglis in The Binls of Soiiihei'ii India. 

The birds remained in the vicinity until the cn<l of May i<)J4 
but did not lay again. 

The same pair it is presumed built again in the con^ipound in 

1935 and 1936; the nest in 1935 being on a dilVerent tree, in 

1936 the same tree as was used in 1934 was bcleclcd, the nest being 
constructed on a different part of the tree. 

Although it is September when this note is biding written the 
birds are still seen flying around and cause the smaller birds many 
anxious moments. 

Tanjore. C. H. BIDDULPH. 

December 30, 1936. 


XX.— THE STATUS OF THE KOEL [ElfDYNAMIS 

scoia)pacb:us (l.)1 in sind. 

{With a map,) 

The status of the Koel in Sind is peculiar, How, and from 
whence it originally came and established itself in Karachi, situat(‘(l 
as it is between desert and sea, has long been a mystery. 

It is common and resident in Cutch but botween Cutch and 
Karachi lie some most inhospitable and arid desert tracts, devoid, 
except where the hand of Man is evident, of all vegetation necessary 
for the existence of the species, which is arboreal, mainly fruit- 
eating and as habitat must have large leafed, shady, trees, groves 
and fruit gardens. The Crow, another factor necc.ssary to its 
Sur^al h of course as ubiquitous in Sind as (*Lsewherc in India, 

The occurrence of a species in any tract of country is accounted 
fc<r,ehh^ by, natural extension of range or by introduction. 
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C, B. Ticehurst who energetically worked Sind during the latter 
years of the (rrcat War remarks, ‘its arrival around Karachi 
whether by natural extension of range or by introduction is uncertain, 
though the latter seems more likely, as it is still absent from other 
suitable towns further cast.’ 

He, not unnaturally, arrives at this conclusion because of the 
fact that the Koel then, had a very restricted range in Sind, and 
was more or less localised in Karachi and its environs with Malir, 
about 12 miles distant, as its limit of extension into the hinterland. 

Opportunely 1 was posted to Sind In February 1920 and was 
thereby enabled to take up observations very soon alter licehurst 
left Karachi. 

S. A. Strip, a keen naturalist and an accurate observer, tells 
me that he is perfectly sure that the Koel was not in Karachi in 
1B75, but that on his return from Kathiawar in 1S87 he found it 
present and to all accounts a permanent resident; E. A. Butler 
catalogues the species as a permanent resident in Cutch and 
Kathiawar, and tolerably common, except in Sind, where it is 
scarce; Murray 1884, also says that it is common in Cutch and 
Kathiawar but rare in Sind, where it occurs only during the 
rains. 

In 1885, H. E- Barnes writing on the Birds of the Bombay 
Presidency says, ‘The Indian Koel is very common throughout 
the district excepting Sind, where it appears to be somewhat 
rare’. 

Later, in 1895, Blanford writing on its distribution in the Fauna 
of India says, ‘Rare in Sind and the Punjab and is not known 
further west. To the eastward it ranges to China.’ 

E. H. Aitken (EH A), writing in 1907 on the birds of Karachi, 
lists the species, among others, as a lamiliar garden bird. 

Dr. C. B. licehurst, who worked Sind from October 1917 to 
January 1920, writes in T/te Birds of Sind, ‘Ibis’, 1922-4; — 

‘Contrary to general statements of the inhabitants at Karachi, 
the Koel is resident there and not a hot-weathey visitor; its lack 
of noisiness in winter causes it to escape casual observation- 

^I'he Koel has a very unique distribution in Sind ; so far as 
1 am aware it only occurs at Karachi and the neighbourhood, Malir 
etc. Mr. Cordon informs me that it certainly does not occur in 
Jacobabad or at Mirpurkhas, nor have I seen it at any of the many 
places 1 have visited in Central Sind. 

*D6ig never met with it in the Eastern Nara, nor Barnes at 
Hyderabad; Butler writing in 1878, says that it is decidedly rare, 
and he only saw it once and mat was at Plyderabad in June; 
Butler who was certainly in Karachi for a part ot the hot weatner ot 
1877 and 1B78, evidently did not meet with it then, and had it 
been as common there then as it is now, one could not be a day 
in the Cantonment without hearing it at that season. On the 
Other hand, Hume {1872) stated that it was very seldom seen 
during his cold weather visit, but Malden informed him he had 
more than once killed it at Jacobabad. It is fairly common at 
Mandvi in Cutch. 

Tt would seem, therefore, that the Koel is a fairly recent 

14 
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arrival around Karachi (it was there in 1907), whether by natural 
extension of ran^e or by introduction is uncertain, though the 
latter seems more likely, as it is still absent Irom other suitable 
towns farther cast. 

‘It IS now excessively common both in the Cantonment and 
ia the Lyari Gardens; it begins calling’ at the end of the third 
week in h'ebruary, and its incessant and monotonous voice can 
be heard £rom then to well on into September, occasionally in 
October or even early November, after which date it becomes 
inconspicuous and retiring.’ 

E, C. Stuart-Baker, Hanna of Lidia, 1927, writing on its 
distribution says that it is rare in Sind and the Punjab while Hugh 
\vhistler, 1935, says that in Sind it is only locally common; lastly 
I think It very necessary to mention that Douglas Dew’ar writing 
in the of the hombay Natuyal History Society 1908, on 

the migration of certain species, says, ‘There is not the least doubt 
that it is merely a summer migrant to Lahore, 

‘Not a Koel is to be seen in that place between the end of 
October and the middle of March, but throughout the hot weal her 
it is exceedingly abundant.’ 

The foregoing is a summary of the information 1 have been 
able to collect on the distribution of the Koel in Sind prior to 
1920, on observations made by ornithologists such as Hume, Scrape, 
Doig, Butler, Barnes, E. H. Aitken, Frank Ludlow and Dr. C. B. 
Ticehurst, 

My own observations in Sind now cover an unbroken period 
of 16 years and include the whole of the Province with the exception 
of the Khirthar mountains and the southern and eastern portions 
of the ^reat Thar desert, regions to which the Koel is never likely 
to venture, even as a straggler. 

On demobilisation in February 1920, I was posted to Karachi 
and during the course of a. couple of years found the species 
common, a permanent resident and breeding freely in Karachi, 
imd JLiridbL 

, „ 19^0 and I took many crowds nests, some con*- 

as many as six eggs of the Koel, and sent Stuart-Baker 
a series including the eggs of the foster parents in all cases the 
Sind House Crow. 


. Up to the winter of 1928 the Kod certainly did not extend, 
as a permanent resident, beyond Landhi, about 15 miles distant, 
eastward of Karachi and northward beyond the Irans-Lyari Sewage 
Farm, as I failed to locate it at Mangho Pir and also never found 
its egg^ there, though I examined several years in succession, 
numerous crowds nests around Mangho Pir and at Dharmao further 
north, where numbers of house crows breed regularly, 

• ^ Karachi in 1936, I discovered that it had found 

its to Mangho Pir, where it had permanently established 

' ' ' ' ' . , . 

^ Kotri, Hyderabad , or Badin in the 

again in Hyderabad in March 1929, or further 
north Khebar, Hala or Saidabad in March and 

1934,' from i the i6th to the 30th, 
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1 iound it common and breeding at Kotri, Hyderabad and Palijani, 
about 1 8 miles north of Hyderabad.^ 

1 was stationed in Sukkur from the loth January 1930 to the 
41 h February 1934, and tailed to lind it anywnere in the district, 
inough there is suitable habitat at Sukkur, Rohri, Pano Akil, 
Clhoiki, Chak, Shikarpur and many other places. 

On the I St June 1933 1 thought I heard a bird call once, in 
the mango and date gardens on the Rohri banks of the Indus. 

J failed, however, to locate it and after again visiting the spot 
the toliowing day and going through about 3 miles of mango and 
date groves, in the broiling heat of a June sun, without nearing 
or seeing a bird, 1 was convinced that I had mistaken the shrill 
ko-ee oi small boys, who were about the gardens keeping oif 
crows, minas and babblers, for the familiar ko-e-o of tins bird. 
As crows were nesting in some numbers in the mango and date 
groves, any koels in the locality would assuredly have made known 
their presence during the course of the afternoon and evening I 
spent there. 

in Bahawalpur State, which borders Sukkur district on the north, 
not a bird was seen or heard during a three-days’ visit to Bahawalpur 
in late March 1933. 

Similarly in Knairpur State, south of Sukkur I failed to meet 
with it anywhere, though most .suitable localities exist, during the 
course of, 1‘requent hot weather visits to the State in 1930 and three 
succeeding years. 

At Larkhana, on the southern border of the Upper Sind Frontier 
district, I failed to come across it, during short visits in July 1933 
and August 1934. Young crows though everywhere much in 
evidence, the majority just able to fly and still being fed by the 
parent birds, koels, either adult or young were conspicuous by 
their absence and were nowhere to be found. 

Malden informed Hume in X872 that he had more than once 
killed it at Jacobabad, in the Upper Sind Frontier district, but 
this I feel sure is a case of mistaken identity, to use police parlance, 
and that the birds killed by Malden were in reality Pied-crested 
Cuckoos, which arc common in Jacobabad during the hot weather. 
On the other hand Gordon, now Chief Engineer in Sind, informed 
Ticchurst that it did not occur in Jacobabad. 

To the correctness of this 1 can fully testify, as 1 was stationed 
at Jacobabad from July to middle November, 1934 and found it 
totally absent, not only in Jacobabad itself, which is well wooded, 
but throughout the length and breadth of^ this district During 
many wanderings beween Ghari Rhairo and Rashmor and ni suitable 
localities along the Desert and Began canals, during July, August 
and September though I came across numbers of young crows still 
under parental care and in July found some birds still on eggs 
or rearing callow young I failed to And any trace whatever of the 
Keel. If, as Malden said, the bird was found in Jacobabad more 
than once then, there is no apparent reason why It should not still 
be found, not only in Jacobabad but in the adjoining districts 
of Sukkur and Larkhana also, where there is suitable habitat 
and fruit trees aplenty, in the way of mango, pipal, bar,f 
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guava, fig, papia and mulberry, all suitable to the pulaU; ol the 
Koel. 

In Mirpurkhas, Thar Parkar district, 1 Jailed to find it during 
the suninier of 1923 , but on niy return there in January 0)3^^’ ^ 
found it abundant and extending* south as Jar as Digri, ^tS miles 
distant. In January, February and Mareli the same year^ 1 did 
not succeed in coniing* across it Jurther eastward and failetl to 
locate it at either Samaro or Umarkot, the city of the desert, tm 
the edge of the wonderfully fertile Nara valley, w'licre there is 
suitable environment almost everywliere and much in the way ol 
Koeline fruits. 

At Mirpurkhas and Digri I found it common anil Irecjuently 
saw both sexes feeding on pipal and bair (banyan) berries in company 
with bulbuls, mynahs, tree-pics and crows. In the former place 1 
both heard and saw birds daily, when in headquarters between 
the 4th January and the 23rd March and am authoritatively inlormed 
that it is now a resident species and breeds, laying its eggs as usual 
in the nests of crows. 

In Nawabshah the headquarters of the district, I Ibuiul it 
common and quite noisy on my arrival there in April 1935 and 
daily, as is its wont, it became more, and more noisy and 
irksome as the heat increased and the breeding season of the crows 
approached. 

The species in Nawabshah itself is a permanent resident and 
breeds in June and July. 

The presence of bar, pipal and nim trees in the official resi- 
dential area and mangoes, guavas, figs, and grapes in most gardens, 
which provide food and leafy shelter for the birds all the year 
round, is undoubtedly the cause of it now being a regular resident. 
R ex;tends, as a straggler at all events, as far south-west as 

^^krand, 12 miles distant, where 1 met with a young male, fully 
fl^ed and well able to fiy, on the 9th October 1935, though I 
find it on the 6th April 1929 when I was at Sakrand for 
. d W Ufain in May, June, July, November and December, 

. ' did not succeed in locating the bkd further north m Nawab- 
shah district^ during the summer o£ 1935, though there is most 
suitable habitat and much summer fruit * available around Ab|i, 
Mithiani, Darbelo and Tharushah, w^here mangoes, figs, dates, 
.pipal, bar and oranges groAv in abundance, in extensive gardens 
groves on the banks of the Nai Lakho canal and where crows 
pi a very necessary factor, are common and breetl in gri^at 

numbers^ ' - 

. prPm AprBl to the end of December 1935, excepting the t)ne 
occasion in Octe^r when I came across a lone bird in SakrantI, 
:find It anywhere outside of. Nawabshah itself and am 
at prese^y, the species, as a permanent resident, is 
limits of the 'residential area in ,the immediate 
viciniy^ dC^'ar^^shah. 

^ In K 4 !i%dW. in 1934 I was, not surprised to find it at 

suitable .Pinyari canal, which takes off from the 

left bank of ' Jhirruck and enters the Sir creek 
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below Jati, also called Mughal Bin, after flowing a southerly course 
of about 73 miles through the talukas of Mirpur Bathoro, Sujawal 
and Jati. It has 33 branches totalling 240 miles in length and 
over 3,000 distributaries, and practically irrigates the whole of 
Mirpur Bathoro and Jati, and a part of the Sujawal taluka. 

At Mughal Bin the Gadap and Sher Khan wahs take off and 
flow in a south-easterly direction, while the Hajia and Saida wahs 
take oJT and flow roughly south-west. The Sher Khan wuh, which 
flows towards Cutch and tails off into a branch of the Sir creek, 
has a total length, from its head at Jati, of about 40 miles. 

In late March and April 1934 I more or less followed the course 
of the Pinyari canal from Bano, 2 miles below its take off from 
the Indus, to Jati, below which it enters the Sir creek, the middle 
and lower reaches of which divide Cutch from Sind, and found 
the Keel in gardens and groves at Bano, Laikpur, Daro, Musani 
and Mughal Bin. At Daro an old Cutchi mail, who had been 
there some years told me that the bird was well known and 
common in CAUch and that he had seen it at Daro, during the 
hot weather only, for several years in succession. 

They arrived, he said in March or April and left in 
September, 

Crossing the Indus at Sujawal in April the same year I found 
the bird fairly common and quite noisy at Tatta, and in March 
tbt‘ year following, I met with it at Ghulamalla, on the bank 
oC the Baghar canal, which in 1817 was the main channel of the 
Indus to the sea. 

It takes oft' from the right bank of the Indus a few miles below 
Tatta and enters the Shisha creek after flowing a circuitous course 
in a generally westerly direction of about go miles. The village 
of Ghulamalla, where there is suitable habitat, is about 12 miles 
south-west, as the crow flies, of Tatta. Here again the mali, an 
old Purbia from the United Provinces, where the bird is common 
and only too well known, informed me that koels came there 
every hot weather and remained in the gardens till after the 
rains. 

I left 1 atta on the 15th April 1934 and at Jhirruck 42 miles 
up-stream failed to meet with it between the 13th and 17th, though 
contlilions were suitable in the way of mango groves and fruit 
gurdtuts growing guava, mulberry, fig and pipal. 

Further south and south-west at Sujawal and Mirpur Sakro, 
where conditions are not so favourable I failed to meet with it 
in May and June 1934. At Malir, a distance of about 50 miles 
as the crow fiies from Tatta, in February 1935, it was common, 
and seen and heard daily from the 12th to the 20th, Similarly 
in Karachi it was seen and frequently heard, early mornings, in 
December 1934 January and February 1935. 

As the hot weather approaches it becomes more and more noisy, 
and now in June (1936), birds are everywhere splitting the air, 
each trying to out-shriek the other, with their incessant cries of 
^who^are>-you\ 

Lastly in May 1936, I paid several visits to Mangho Pir, 10 
miles directly north of Karachi where I failed to find it from 1923 
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to 1928, and both heard and saw the bird frequently. In late 
June the same year I found several crows’ nests containin^qf 
of the koel in the gardens on the Gadap side of the Iiot springs, 
where dates, mangoes, guavas and papias arc grown, and a local 
Mekrani informed me that the bird had been resident there lor 
the past 3 or 4 years. 

The continued observations of Dr. Ticchurst and mvsc^ll (ex- 
tending over a period of about 20 years, have resulted in the 
collection of most interesting data regarding the status and distri- 
bution of the Koel in Sind. 

It is evident that in 1920 the species was only locally common 
and occurred as a permanent resident only at Karachi and eastward 
as far as Landhi, about 15 miles distant. 

Elsewhere, it was met, if at all, as a rare straggler and then 
not beyond ’ the northern and eastern boundaries of Hyderabad 
district. 

It is now, 16 years later, common and resident as far north 
as Nawabshah and north-east as far as Mirpurkhas. It naturallv 
cannot extend south and due west of Karachi, nor will it twer 
extend north-west into Baluchistan. 

Mv discoveries have convinced me that its presence in Karachi 
cannot be accounted for by introduction as firstly, the species, 

contrary to popular practice in the United Provinces, is nev(‘r 

caged and secondly, for it to be commonly cagc'd it must necessarily 
occur as a permanent resident elsewhere in Sind and this, as 
established by this paper, is definitely not the case, the hvoothesis 
therefore that its occurrence in Karachi is due to introduction must 
fall through. 

The only other theory which can be put forward is the natural 
extension of its range and this I believe to be the real renson 
for its occurrence in and around Karachi, where for years it has 
been localised as already mentioned. 

Noyc I tbe point left for decision is whether it originally came 
to^ froth' the Pupiab or from Cutch. 

'c MV'e toVO from a reliable observer like Douglas Dewar that 

the bird UP to iqoB was merely a summer migrant to Lahore, 
Similarly H. Whistler writing in the ‘Ibis’ on the birds of the 
Thelum district (1016) and the Rawal Pindi District (tq-^o) records 
it as a hot-weather visitor from April to October. It is thus 
clear that the bird h a summer migrant to the Puniab. 

If we contend that it came to us from the Puniab, we must 
admit that the only route by which it can reach Karachi is bv 
following the course of the Indus as far as Hyderabad or Tatta. 

If it did this orginally, there is no earthly reason whv some 
birds at least should not continue to do so now, partlculartv 
during the hot weather, and any birds taking this route, like the 
Pied Crested Cuckoo, must necessarily ^a.ss through Upper Sind 
and follow the course, down-stream, of the Indus through Khairpur 
State and the districts of Larkhana, Nawabshah and Hyderabad, 
yet during my long stay of four years in Sukkur District and 
subsequent visits to^B^h^walpur, Upper and Central Sind, I found 
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it everywhere totally absent, in spite of. being* continually on the 
qiii vive for it, and did not fall in with it as far north as 
Hyderabad till 1934, though apparently it had established itself 
there a few years previously and had obviously migrated there 
Irom Karachi District, and extended from there north as far as 
Nawabshah, and east as far as Mirpurkhas, which so far as I am 
aware is at present the limit of its extension north-east, though 
if. will in all probability extend in time to the Nara valley and the 
tracts drained by the Jamrao and Mithrao canals where there is 
suitable habitat. 

Since I failed to meet with the species anywhere north of 
Nawabshah during the course of six consecutive summers, in spite 
of the long existence in this tract of many suitable localities where 
the sptx'ies could easily have survived I have no hesitation in 
recorcling that the Koel has not entered Sind from the Punjab. 

Let us now consider the alternative route from Cutch which is 
separated from Sind by the Sir creek south of Jati. 

As previously stated I found the bird in March and April 1934, 
on the left ])ank of the Indus, in Karachi district, along the Pinyari 
canal, from Jati to Bano and along the banks of this canal and 
in the tracts drained by it are to be found numerous mango groves, 
and in most large villages pipal and bar trees and gardens growing 
mango, guava, papia and fals and in some places date and mul- 
berry, which provide the Koel with food and the environment 
necessary for its existence on passage as a migrant. Similarly 
on the right bank of the Indus at places where there is suitable 
habitat I found it, at Tatta and Ghulamalla. 

Now the only intervening tracts on this route presenting any 
kind ol difficulty in respect of habitat, lie between the limit of its 
(‘xt(?nsion north-west of Cutch Mandvi and jati and between Tatta 
and I-andhi. The distance, as the crow flies, from Cutch Mandvi 
to Jati is about 130 miles, while that from Tatta to Landhi is 
only about 45 miles. 

These intervening spaces admittedly embrace in one case a 
Sfdine desert, with the barest scrub and coarse grasses the only 
vegetation ami in the other, a waterless waste, except in the rains, 
of sand and desert scrub with no groves of leafy trees, yet the 
distanr(*s in both eases are not so great as to prevent the Koel, 
a strong flier, from crossing these inhospitable broken links in 
the chain in a few hours. The presence of the bird in the hot 
weather along the Pinyari canal on one hand, and its total 
absence on the other, north of Nawabshah, is I think sufficient 
proof that it does cross these broken links in the chain of suitable 
Imbitat between Cutch and Karachi and arrives in Sind from 
Cutch. 

I believe that roughly its route of migration into Sind is from 
Cutch to Jati, from whence it follows the course of the Pinyari 
canal to Daro and Bancy^'^bout where it crosses the Indus to Tatta 
and thence to Landhi, Malir and Karachi. 

Thus I think that the mystery of the occurrence in Karachi 
of the Koel has at last been solved and its extension over Sind 
from south to north, which is undoubtedly taking place, should 
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during the course ol the next decade prove of, great ornithological 
interest. 

Karachi, K* R, EA'PES, 

July 2, 1936. F.iJ.s., M.ii.o.tr. 


XXL— THE DLSTRIBUTION AND Nir)lFI(\<\TION OK 
THE LARGE INDIAN PAROQUET {PSITTACrLA 
EUPATRIA NEPALENSIS fHODGS.]) IN SIND. 


Alexander the Great after conquering the Punjab in 326 B.c. 
sailed down the Indus into Sind, where he made extensive ex- 
plorations. 

On his return to Europe he took back specimens of this Paroc|ue 1 , 
which was incidentally named after him by, f think, Linnieus. It 
is not definitely known however, whether the birds taken to Europe 
were from Sind or the Punjab. Jerdon records that, doubt hiSS 
it was taken from the Punjab, where it is common, whik‘ Eli A 
commenting in the Sind Gazeiieer on the subsequent change 
of its specific name from alexandri to nepalensis writes that, it 
is now named nepalensis in contempt of Alexander the Great, who 
took the species back with him, from Sind* As I was neither in 
Sind nor the Punjab m 326-325 b.c, I prefer to keep out of the 
controversy, though I must say that from my knowledge of its 
present distribution in Sind, 1 think that Jerdon is nearer the 
probable* 

!Sfepalen$is is fairly common in and around Karachi where it 
y resident and breeds in chimney stacks, roof eaves and suitable 
trees preferably, the cocoanut palm. 

Stuart Baker records that Bulklv obtained its eggs near 
ICaritti m 1S81* The majority of birds kept in captivity however 
^ ire not locally obtained but are brought down from the Punjab 
I fledglings and hawked for sale in the streets of all towns 
at anything from 8 annas to 2 rupees a bird* It ill of "dburse c<mt- 
mon in the Punjab and I have frequently come across it near Kpt 
Sabzal, in Bhawalpur State (Punjab) about 3 miles from the Sind 
.|^der* ' 

^ j ,yic^urst writing in the Ihis 1923, considers that Karachi birds 
%re of escapes, as there were no certain r<H?()rds 

of md because it had not been found outside 

As this ia .fevoarite casre bird in Karachi it ix likdy 

that soiwfi^ the are the descendants of escapes, but 

aoi :^'1||ch6urst was ftbt aware that it. was abundant, thoug-h 
very ;W{M,.'iSr'garts of Upper SShd^ whenee it has probably found 
its way sojhtfi • tp Karachi. 

In Safefcaf', district, where I was four years, there is more or 
less a regulair^j(^.m^»^ sputh, cold wether migrratkin from about 
November, as far down as ■Kapdhm.'S miles 



MISCELLANEOUS NOTES 


415 


below Rohri and about 70 miles from Ubauro, on the northern 
boundary oC Sind, where it is resident and abundant. 

Birds in couples and small flocks, apparently strays from this 
mov(Mnent, have been met with as far south as Nawabshah, whence 
tlu*y doubtless find their way to Karachi, as when in couples or 
small docks away from iheir slrongiiolds in the north of Sind, 
they art‘ relentlessly pursued and kept on the move by their smaller 
cousins, the Rose-ringed Paroquet (PakcorJiis torquaiu) which 
swarms throughout the Province. 

It is therefore not unlikely that the colony in Karachi is added 
to frequently by strays which find their way south from Nawabshah, 
a distance of about 125 miles as the crow flies. 

1 do not think that the birds met with in Nawabshah district 
c(’>uld have been from Karachi as I have not met with this Paroquet 
anywhere in the intervening district of Hyderabad or beyond 
Landhi, 15 miles east of Karachi, though there is suitable habitat, 
both east and west of the Indus in Karachi district from Jhirruck 
to Ghorabari. 

I first came across it on the loth May 1930 at Ubauro, in the 
north of vSukkur district about 8 miles from the Punjab border, 
'fhe birds were very plentiful and I noticed numbers of young 
Hying about with adult birds. In June the same year I was ag'ain 
at Ubauro and the birds were just as plentiful. 

In November I found them fairly common at Mirpur Mathelo 
about 15 miles south west of Ubauro and in December a few birds 
were seen around Ghotki about 14 miles south of Mirpur Mathelo. 
On the nth December 1930 I again had to visit Ubauro and found 
many birds paired oil' and courting. 

l\vo nests were located on the 12th December, both in simal 
(silk-cotton) trees. In one the female was seated inside the entrance 
with her head out. The nest contained a few feathers. In the 
otluu* the male was inside the nest. Both nests were apparently 
ready for eggs. Want of time prevented me from searching for 
other nests on this occasion, but on my again visiting the place 
on the 2rst January i<j3r, I was able to continue my observations 
for st‘veral days without interruption. 

'rht‘ town of CI];auro situated 9 miles north west of Daharki, 
the n<*un‘sl Railway Station on the main line to Lahore, dates 
back to about a.o. 987. Sometime later it was fortified and 
surrounded by a moat, the north and south entrances to the town 
being crossed by substantial brick bridges, which still exist, though 
soltie of the spans are crumbling and numberless bricks from the 
main structures have been taken away and used by the towns- 
folk for building purposes. These moat bridges are now the homes 
of spotted owlets, house sparrows, pigeons and some rose-ringed 
paroquets. 

On the outskirts and in the town itself are many great siris, 
pipal, lai and talli trees which provide ideal nesting places for the 
Large Indian Paroquet. Outside the town are several very old 
gardens growing bhan (white poplar), simal, pipal, siris, mango 
and date trees, where also this paroquet is provided with suitable 
nesting sites^ 
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The roads approaching* the town are lined with siris, lai, babul 
and khandi trees, but these, as nesting* places are appropriated 
mainly by the smaller species, which seldom ventures to breed in 
the preserves of its larg*er and strongfcr relative. 

On the 2 1st January 1931 I examined 14 nests. All except two 
contained youngf, mostly callow. One nest held 3 young* and an 
eg*g* on hatching* point and the other, two young and an addle<l 
egg. The day following 17 nests were examined. All with the 
exception of one, in which there were two fresh eggs, contained 
young. On the 23rd a further 5 nests were examined and all 
contained young except one, which had 4 well incubated eggs. 

In February I was again able to visit the locality and found, 
from the loth to the 14th, six more nests all of which, strange 
to say, contained eggs, apparently a late laying. 

On the 15th I visited Khumbra, a fairly large village on the 
Dahar canal about 12 miles north of Ubauro, a l\t\v mil<\s from 
the Punjab border and there found this paroquet breeding in fair 
numbers on siris, pipal and talli trees in arid around the village. 
I examined about half a dozen nests, all of whirli contained either 
young or well incubated eggs. 

On the 231x1 February I paid a flying visit to the Ubauro colony 
and found numbers of young birds well able to fly* 'rhe day 
following I was at Mirpur Mathclo about 15 miles south w<‘sl 
of Ubauro and met with about a dozen adult birds during the f(‘W 
hours I was there. The year following, when at Mirpur Mathelo 
from the loth to the i6th December, I found a few birds breeding 
in pipal and siris trees around the environs of the town. At Ubauro, 
where I encamped from the i8th to the 23rd of the same month, 
breeding was in full swing. 

On the 26th June 1932 I came across a single adult male at 
Mirpur Mathelo and between the 19th and 23rd July, met with it 
for the first time at Pano Akil about 28 miles further south, where 
I daily saw about a score of birds, 

^th to the 13th November 1932, I daily came acro.ss 
^ .this, paroquet in stnall fiocks at Kandhra, 9 miles south of Rohri, 

. ‘Oit’ the borders of Khairpur State and on the 14th of the same 
month found several pairs preparing to breed in holes In siris, lai 
and bhan trees on the Ghotki-Adilpur road, about 28 miles south 
of Ubauro, the stronghold of this species in Sind. 

When I was posted to Karachi in 1920 this paroquet though 
locally common had not apparently extended east to Mnlir, where' 
it has since established itself, I was encamped at Malir from tlie 
i2th to the 20th February 1935 and daily saw several birds in the 
fruit gardens, where it was always to be found in cocoanut grov(‘s. 

On the 27th October 1935 I came across a single pair of birds 
in a mango tone on the banks of the Nai Lakho canal at Tharushah, 
Nawabshah district, The birds were being given a rough passage 
by tfe srta&r species, which swarmed everywhere and gave them 
very little peace. * They, remained in the locality .several days and 
then^ I had paid Tharushah several visits 

previously and^^had thoroughly explored the numerous and extensive 
fruit gardens 4 |ii^ the locality I had never before come across this 
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paroquet, whose distinctive call, which it oft repeats both on the 
wing and when perched, cannot be mistaken. 

Exactly two months later on the aylh December 1935, a small 
flock ot about five birds visited Nawabshah and were given a very 
rough reception by the smaller species, which swarmed in hundreds 
and literally mobbed the mi'noidty, singled out individuals and 
chased them from tree to tree. The day following not a bird 
was to be seen. Whether they continued south and reached Karachi 
about 125 miles distant or returned north to again meet with per- 
secution till they arrived within their own domains in the extreme 
north of Sukkur district, is a matter of conjecture. 

In Sind it is an early breeder and commences to lay quite two 
months ahead of the smaller species. In several instances two and 
even three nests were found in the same tree. In many cases 
birds used old holes but quite a few had been freshly cut out by 
the birds themselves. Nests were placed from 12 to 40 feet high 
and some contained a few feathers besides the usual small chips 
of wood. The full clutch of eggs laid is four and the period of 
incubation about 16 days. 

The courting antics of this paroquet are quite as grotesque and 
amusing as those of its smaller relative, the Rose-ringed Paroquet 
and to watch a wooing would, I think, even interest a cockney 
of niy acquaintance, whose sum knowledge of birds was, that 
they, ‘was fings wiv fevvers, some yer can heat and some yei* 
carnt’. 

In Karachi a favourite food of this paroquet is the dried seed 
of the casuarina, while in Upper Sind it is partial to the seed and 
tender shoots of the white poplar, lasora and nim berries, and the 
beans of the siris and talli. 

I have occasionally seen it feeding on the ground in small flocks 
on dried nim berries during November and December. Unlike its 
smaller relative it is, in Sind at any rate, not destructive to standing 
crops. 

The smaller species plays havoc with .standing wheat, juar and 
taajri wherever it occurs and I have frequently seen it in scores 
on wayside railway platforms feeding on bagged wheat, much of 
which is wantonly wasted as the bags are bitten through and the 
grain strewn all over the place. What is not appropriated by the 
railway menial staif is devoured by pigeons, doves, mynahs and 
squirrels. 

In Sukkur district nepahnsis is known as Tcikm, literally 
meaning ‘of th^ hlllsk 

Residents of Ubauro and Khumbra and Seraikis of the border 
informed me that this bird had been resident there for generations 
and that it had been known as 'Takm' from time immemorial. 
They believe that it originally came from the hills. What hills, 
thev cannot say. This of course is merely coniecture, as there are 
no hills in Sind where this paroquet could be resident. The species 
has obviously extended to Sind from the Punjab, where it is 
abundant. 

At present it is only resident in the extreme north and south 
of the Province, in Sukkur district and around Karachi. I have 
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met with it nowhere else, except as a strag'gler and then only 
in Nawabshah district. 

The Rose-ringed Paroquet, except in the desert and Kohistan 
tracts, is extremely common everywhere and since there Is suitabU* 
habitat and much in the way of parrot food in districts where 
nepalensis is at present absent, it is not unlikely that the existence 
now of groat perennial canals, both east and west of the Indus, 
will in time result in the extension of its range to that of foi^quula^ 
which has at present, more or less the monopoly of the Province. 

Karachi, K. R, EATES, 

October 2, 1936. I'.z.s., M.B.o.u. 


XXII.— THE CEYLON HOOlH)E {( PI PA KPOPS 
CE VIA ) KENS IS RI{ I Cl I H. ). 


Mr. Salim AH in the fourth part of his admirable Ornithology 
of Travancore and ('ochin in the Journal of ist Dei'eniher appears 
to be in some doubt as to the local movements in the hills of the 
Ceylon Hoopoe. 

While not actually in the territory of tlui survey, the an‘a t)f 
the Anamallai Hills under tea, colVee and other cultivation is n<‘ar 
enough to be typical of the area covered at about ft. ehwation 

and in the ev’^ergreen biotope. Ater a period of seven years’ study 
of the Avi-fauna of the district a few observations of the movements 
of this bird may be of interest. 

To start with th(‘ South West Monsoon period of from the 
latter end of May to the end of August and som(‘lim(‘s well on 
into September, the bird is not found, though if SeptemlxM- h<‘ 
unusually fine, towards its latter end a pair or two may be setMi I 
saw a pair this last September on the 24th, but they usually go 
down to drier clime.s on the outbreak of the N. IL Monsoon in 
October, and stay till it is over returning in ones and twos somelimt* i 
as early as I)e<'om]>er, though usually about the middk* of January. 
I saw a single bird on the qlh of this month. During’ Eidiruary, 
March and April thi^y become iniTeasingly nunuM-ous and may be 
seen in pairs on any road and h(‘ard calling llu^ familiar Mioop-po-po’ 
mostly during the hottest part of the day. Adults and young- fully 
fledged may be seen at the beginning of May but all disappt'ar 
with amazing suddenness at the first showers," forerunruTS of the 
approaching monsoon. 


Naduar Estate, 
VAtPARAI P.O., 


R, N. CHAMPION^JONKS. 
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XXIII.— NOTE ON THE SANDPIPERS IN THE PATNA 

DISTRICT, BEHAR, RECORDING THE OCCURRENCE 

OF THE AVOCET SANDPIPER, THE CURLEW STINT 
AND THE BROAD-BILLED SITNT FROM INLAND 
LOCALITIES, 

The rollowing- is a list of the Sandpipers taken by me in the 
Patna District recently, whilst investigating the birds of this place. 
It may prove of interest as some sea-shore and estuarine forms 
are recorded far inland. The date in brackets indicates the earliest 
date on which the birds were seen: 

Numetiius arquata orientalis, Brehm. The Eastern Curlew. 
(7th September), 

Numenius phaeopus, Linn. The Whimbrel. (7th September). 

Limosa I. limosa, Linn. The * Black-tailed Godwit. (loth 
August). 

Limosa 1. melanuroides, Gould, The Eastern Black-tailed God- 
wit. (7th October). 

Limosa 1. iapponica, Linn. The Bar-tailed Godwit. 

The above birds are met with on the Ganges as \vell as on 
inland j heels. 

Terekia ciaereus, Gulden. The Avocet Sandpiper, (iith Sep- 
tember). 

A specimen was obtained from a local bird-catcher on 11-9-36 
and another seen with the same man on 10-10-36. 

Tringa ochropus, Linn. The Green Sandpiper. 

Common on inland jheels, less so on the Ganges. 

Tringa stagnatilis, Bechstein. The Marsh Sandpiper. (26th 
August). 

Common on inland jheels, less frequently met with on the 
Ganges. This bird should be removed to the genus Glottis; the 
pattern of its plumage is very similar to that of the Greenshank 
and Its bill is also upturned. 

Tringa hypoleucos, Linn. The Common Sandpiper. 

Only noticed on the Ganges where it is usually solitary. 

Tringa glareola, Linn. The Wood Sandpiper. (26th August;). 

Plentiful both on inland jheels and on the Ganges. 

Tringa t. totanus, Linn, The Redshank. (26th August). 

Very common on the Ganges where it is sometimes met with 
in very large flocks, also observed on the jheels. 

Tringa erythropus, Pallas. The Spotted Redshank* (26th 
August). 

Frequently taken on inland jheels, rarely observed on the Ganges. 

Glottis nebularia^ Gunn. The Greenshank, 

Extremely common on the Ganges, also seen on jheels^ 
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Philomachus puguax^ Linn. The Rul^* and the Reeve. (26th 
August 

The number of these birds which arc hawked about by bircL 
catchers is enormous ; they are found in very large Hocks on jheels. 
I have never noticed them on the (Ganges, d'hese birds are most 
variable in colouration and 1 have collected about eight dilTerent 
phases in plumage but none had ruffs, 

BroUa m. minuta, Leisler. The Little Stint. (27th August). 

Very common both on the Ganges and on jheels; many birds 
were in summer plumage on arrival. 

Eralia temminckii, Leisler. Temminck’s Stint. (loth October). 

Common on jheels, less on the Ganges. 

Etolia testacea, Pallas. The Curlew Stint. (8th September). 

A few specimens taken on jheels. 

EroUa a. alpina, Linn. The Dunlin. 

Taken on the Ganges only. 

Limicolafalcinellussibirica, Dresser. The Eastern Broad-billed 
Sandpiper. (8th September). 

A few specimens taken on jheels. 

Capella g. galiinago, Linn. The Common Snipe. (29th Sep- 
tember)-. 

A few taken on Jheels. 

GytZARBAGH, E. A. D’ABREU, F*z.s. 

Patna. 

D$cemb 0 r 19, 1936. 

XXIV.—SARUS FLOCKS. 

' A letter on this Appeared in your August issue. I have 

that Sarus Cranes flook .together Jn IndiA 
in Burma (Karenni), but if I remember right they 6My do so at 
a certain season of the year^ — in March and early April* I have 
put such gatherings down to an annual, matrimonial gathering where 
and when the young birds are given the opportunity of meeting 
their kind and advice that parents usually offer to their children 
on such occasions. I believe such marriage marts are held in the 
case of other species of cranes and any information on the subject 
from naturalists who can tell us about them would be most 
interesting. Does not a certain amount of dancing take place 
before the debutantes? 

Taunggyi, S, Suan States. T. R. LIVES EY. 

Sept0mber, 30, 1936. 

[Sarus Cirane are usually found in pairs or accompanied by one 
or two youngT ^Ckcmlonally these crane collect in flocks, but whether 
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ill largo or small numbers, the birds are always in patrs each pair 
acting inclepenclently of other pairs forming the liock. Such con- 
gregations of Sarus, it is explained, are clue to the birds collecting 
in dry weather or seasons of drought, in the few 'localities where 
water is available. The monsoon sees their dispersal. In Hume 
and Marshall’s Game Birds of India there is an interesting note 
by Mr. Davis who observed docks of Burmese Sarus (a racial 
form with identical habits) iit the month of August in mid-monsoon. 
Ho saw several flocks of these birds in the kltendas, 12 miles north 
at Thatone. They varied in number from 8 .or 10 to 'fully 60, 
and contained birds of both s'exes.. The appearance of these birds 
in large flocks early in August, and' the fact that Dr. Anderson 
had also observed large flocks passing overheac 4 ^at Prome, 
apparently migrating, led Hume to enquire whether the species 
is not to a certain extent migratory in Burma. Numbers of the 
Upper Burma birds, coming south near the Gulf of Martaban to 
bi'eed? f'hore seems to be little doubt that conditions of water 
and food cause Sarus to congregate in favoured areas, but whether 
Sarus are locally migratory in India or Burma and ‘-whether the 
birds congregate before migrating is a point which requires further 
observation. 

The common Crane [Me gala mis gnis) and the Demoiselle crane 
(Auihyopoides virgo), both species in which the tribal instinct is more 
strongly developed and which usually gather in great flocks, arrive 
at their breeding grounds in flocks of two to three hundred 
individuals. About the second week after arrival, the flocks break 
up into pairs, which disperse all over the country, but even when 
so dispersed, the birds were obsex'ved to reassemble in the morning 
and evening and go through those curious antics described as 
dancing. The Sarus indulges in similar exercises but never in 
assemblies. Captain Butler says that in the breeding season two 
old birds may be seen engaged in a kind of ‘nautch’, they spread 
their wings and lower their necks until they look like two game 
cocks about to fight; then all of a sudden they raise themselves 
and begin to dance, trumpeting loudly all the time. Then one or 
the other springs high into the air descending again to perform 
the same ab.surd antics. — Ki>s.] 


XXV.-^A MUGGER (CROCODlLUS POROSirS) WITH 
A BROKEN LOWER JAW. 

I enclose a photograph of the skull of a mugger measuring 5 ft. 
10 in. in length which I shot in September 1936, It will be seen 
that the lower jaw on the left side had been broken and displaced 
causing the jaw to twist to one side. The result was that the 
teeth of the lower jaw on the other side came in contact with the 
palate and had formed small sockets in which they rested 

The skin covering the jaw had evidently been cut through but 
had healed, leaving a lighter line which can be seen in the side 
view of the head. 
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'Ihe head was hoik'd to oxamiiR* th<‘ hoiu's ncai tho ])ieak 
and it was found that tho biokiMi ends ol llu' )a\\ had Ihh'ii joinod 
hy a new giowdi ol l)ouo wliieh had a spon^\ appeal anee. It 



appeared that the injury may have taken place only a few months 
pieviously as the join in the bones openc'd out due to the boiling. 
1 ho mugger was in normal condition. 

While on the question of injuries notc'd on crocodiles it may 
be of interest to record that Mr. C . V. Stephens, lixecutive 
Engineer, P.W.D., Tanjore, shot a crcnodile measuring t) It. 7 in. 
in September 1936 wltli the right front foot missing Iruni above 
the elbow joint. The injury was an old one and had quite he«k‘d, 
the crocodile Ixiing in good condition ami in no way handicapped 
by the loss of almost the entire limb. 

With my previous note No. XXVJl on page 184 of vok xxxSh» 
No. I, ot the Journal and the Editor’s note on the same article 
it is ob,scrvcd that there arc now three recent records of cro('odil<'s 
with missing right fore feet and it raises an interesting ])oinl as 
to how the right lore leg appears to be injured in each case and 
the cause. 

If the loss is due to fighting it seems to point to the fact 
that a favourite grip must be by the fore legs which are damaged 
in consequence. 

It would be of interest if rnembers recorded instances that are 
known to them of crocodiles wdth similar or more serious injuries. 


Tanjorb, 

Decemhet 30, 1936. 


C. 11. BIDDULPII. 
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XXVI. --NOTES ON THE POND TERRAPIN {GECJEMYDA 
7\ TRIJUG^i) IN SALSETTE ISLAND, 

During* ihc early part of the monsoon, I obtained two female 
specituens of G. t, Irijuga through Mr. H. Ali. Both specimens 
were caught at Andheri, This species is apparently common on 
the island, but is seldom seen on account oi its nocturnal habits. 
During* tl^c rains they w-ander about much at night. 

Both the specimens referred to I kept in captivity. During* the 
early part of October, 1 cast one of them for the Museum. When 
opened it w^as found to contain numerous eggs, the largest of which 
were about 1.5 cm. in diameter and quite spherical. On the 20th 
of the same month, the surviving terrapin laid live eggs in her 
cage, early that morning. The five eggs were laid in tairly quick 
succession. The tw’o largest measured 48x26 mm. each, the next 
in size 46 x 27 mm. and the remaining two 44 x 26 and 44 x 25 mm. 
respectively. These measurements agree iairly well with those 
given in the F.B.L (new ed.) Reptilia, for the race G, i. thennalis 
from Ceylon. 

The eggs are elliptic, narrowing down slightly, towards the 
poles. Both the poles are equally domed. The shell is firm and 
calcarious, white, wdth a slight pinkish tinge. 

With regard to food, I am of the opinion, that this species 
is entirely vegetarian. The captives, referred to, refused to take 
meat of any kind, but would always readily take such vegetable as 
tomatoes, and cucumbers (they were very partial to the latter), 
but would not cat pumpkins. They would occasionally eat boiled 
rice from the dog’s plate. 

These creatures appear to be very docile, never attempting to 
bite or to light among themselves, though sometimes one would 
snap at the other over food. The two lived on amicable terms 
with a Star-shelled Tortoise {Testudo elegans) in the same cage. 

The scent glands in this species are well known, and 1 can 
only confirm this. When very agitated these terrapins emit a 
very powerful and <lisagrceable stench — presumably a means of 
ilefenee. 

Bombay Natubab History Society, 

Bombay. C. McCANN, 

Octobey 25, 1936. 

XXVII.— NOTES ON THE BREEDING OF THE 
RAT-SNAKE OR DHAMAN {ZAMENIS MUCOSUS) 

C'loL F. Wall referring to tlie breeding of the Rat-Snake 
(Z. niucosus) in his interesting serial published in the Journal entitled, 
‘A Popular Treatise on the Common Snakes of India’ (vol. xiii, p. 
268), remarks that the periods of gestation and incubation are 
IS 
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unknown to him, yol he i^ivcs the periotls ol dcposllion ol tiie 
egg's luid hatching’ with iuir acciiracy. 

On several occasions 1 have ol>seiv<Hl llu‘st‘ snakes in ('opulalion 
during the months ol April, Ma> and June. Spetimeus disset led 
in June and July have had eggs in llu‘ ut<MUs. On tiu‘ uth 
August this year eleven eggs were lakc-ii a l(*\\ indues utidca 

the soil. The number ol eggs lor this sj)(‘('i(‘s as n‘coi<k‘d l)> (’ol. 
Wall is between nine and lourteen. d he <‘ggs weie in llu‘ shape 
oi‘ a long* ellipse with both the poles equally domed; <'hallv} wlnlt‘ 
and non-adherent. (Wall : ‘'Fhe egfgs laid in adluM'tail clusters and 
deposited, I bclicve> in holes in the earth. 'Fhey are white, glossy 
and parchment-like, with the poles ecpuilly domed.’) 'I lu^ largest 
egg measured nnti. and the smallest 43x2.} mm.; the 

others wxTC all in the neighbourhood ol 4()X2h mm. 'Tlu's** 
measurements agree well with those rei'urded liy Nicholson 

On opening one of the eggs 1 discovered that it contained an 
embryo about seven to ten days old. 'File remaining ten eggs 
1 kept in a desiccator with a little water at the bottom, while Ihi* 
eggs rested on a tray above. At intervals 1 opiaied I la* <*ggs to 
get an embryological series. At First the egg slu‘I]s v\(*ri‘ firm 
and quite taut, showing no indentations, but as development 
progressed the shell showed deep depressions here aiul thi‘rt*. On 
the i2th November I opened the last eg-gs that 1 liad kept to hatt'h 
to establish the identity of the species. On this day tin* t*gg looked 
as though it was going bad, which was really the reason for my 
opening it. To my surprise, I di.scovcred that it contained a nearly 
mature embryo, which would have come out in about four day.s 
to a week. Allowing ten days 'in the beginning and another sv*V(‘n 
days at the end this w'ould give us an aggregate of no days (or 
three months and twenty days) as the incubation iK‘riotl. 

BoMfAY Natural Hi^^tory Society, 

Bombay. C\ Md'ANN. 

November 15, 1936. 


XXVI IT— SNAKES’ METHOD OE SWALLOWINO VRKW 

With reference to the remarks on the manner in vvhiidi snakes 
swallow their prey in the very interesting arTu'le on the TSnakes of 
Deolali’ which appeared in the lust numb(*r of the journal, the 
following experience may be worth recording. 

As 1 was passing a small pond some years ago, a larg(* frog 
quite three ahd a half inches in length of head and body, leapt 
of tive bank into the water and was instantly seimt by the hincUeg 
by % which had been lying in hiding behind a stone half 

in and h 43 i out of the pond. The snake was about two and a 
IwUf feet wi bl deader build, the head being little morb 
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than half an inch across at its widest. Thoug'h it looked a physical 
impossibility for it to swallow the frog, the snake had no doubts 
on the matter and retreating to its lair behind the stone, set to 
uork. It liad caught the frog about halfway down the leg, and 
it first w'orked its w^ay back till the foot was in its mouth and 
llu*n started literally to crawl outside its victim. The jaws worked 
alternately trom side to side. Getting a purchase with the lop jaw, 
there followed a violent heave until the lower jaw could g’rip a 
little i.urthcr on, the two becoming entirely dislocated and the gape 
enormously stretched as it reached the thicker portion of the frog’s 
body. The frog struggled violently until one leg was engulfed 
after which it seemed to become resigned to its fate and lay quite 
passive though still alive. Reaching the base of the first leg, the 
snakt‘ ^\a)rked its way across the caudal region of the body and 
with consitlerable diOiculty managed to double up and swallow the 
other hind leg. After that it was comparatively plain sailing* though 
the gape and throat looked as if they might split at any moment. 
The whole process took about twenty minutes. 

In this cas(' the snake made no attempt to turn the frog round 
and swallow it head first. If it had tried to do so, it (the latter) 
would very probably liave managed to break a\vay, and it seems 
likely that most small, n on-venomous snakes which devour their 
prey alive must swallow it as they catch it in whatever position 
it may be. 

Cc^OVERCOLLY, 

SoMWARPET, CoORCi. F. N. BETTS. 

January 8, 1937. 


XXIX.— THE GIANT WOOD SPIDER. 


1 gfivt* b(‘low an account of the interesting behaviour of a 
sp<‘eies of small fly with a Giant Wood Spider [Nephila maculafa) 
whic'h is very common in the Coffee at this time of year. If 
you consider it worthy of record please publish it in the JournaU 
During Coffee crop harvesting operations I noticed one of these 
^idlers on the top of a Coffee bush having had its web torn 
down and was surprised to see a small fly crawling about one 
of its palpi. I watched to see what the spider would do to stich 
a daring adventurer; but not content with its dangerous position 
the fly stepped on to the mandibles and put its head seerningly 
into the very jaws of its giant hereditary enemy. In a few seconds 
I was watching with even closer attention as the fly’s abdomen 
was visibly swelling with the intake of some liquid and when about 
twice its original si^e the fly departed. Now what was the liquid 
imbibed from the lips of so formidable an enemy of all flies in 
general? Was I a witness to the equivalent, in the Arachnid tribe, 
to the African Crocodile Bird? 
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Further investig-ation may brin,t»“ fresh lig-hl o!\ the suhjed, hut 
the fly being' so small and t‘asily overlooketl IhtM'e is reni<^l(‘ ehanre 
of ever seeing* such an interesting* incident again. TIu‘ s])ider look 
not the slightest notice of the tty, at anyrate did not appear to 
resent its presenetj. 1 was unable to se(‘ (‘xatMly how or from 
whence the tty sucked up the licjuid as th(‘ n(‘aiH‘r I m<n*e<i my 
head the further tlie spi<ler moved away. 

NaDUAR ESTATBy 

Valparai P.O,, S. India. 

January 20, 1937. R, N. CII AMPION-JONKS. 


XXX.-^NOTES ON THE MOlH/riNCl PROC'hkSS OF d UK 
SPIDER (yi/ 17 ^A/ I AMf 7 /,VE PLATA LEOl DNS, F \Mn.) 

(IVifli four fc\f fipurr.s) 

I'hough it is gen(M*ally believed that tht‘ .spidiu's dt) not uiuku'go 
any metamorphosis ex(‘ept the devtdopment of the palpal organs 
in the males after their final moult, yet a kind of Iransformat urn 
not only in the tarsal segmient of tlie pedl))al]) of tlu‘ malt* but 
also in the mandibles, ti^eth and fangs lakes place in Mvrnuirttchuv 
flataleoidcs, Cnmb., and som(‘ oiIut of .1//W ajidvn. 

Sometime ago I eollecled a specumen of M ynnurmdino ftlalalc^ 
oidos, apparently a female, and put it in a glass tuh(\ Plu* n<»\l 
morning I \vas surprised to note a remarkablt‘ ('hangc* in I la* 
contour of its body, 'flu* specimen htid, by now*, b(‘<'ona* a fullv 
developed male, provld(*d with tiu* eopulatory organs at tin* digittd 
joints of the palpi; the eluttieeiw being nettrly half as long as 
the body. These ehara<Meristics were not at afl notic<‘Jibk* on (la* 
previou.s day when the specimen was actually collected. d1iis 
marked t runs formal ion led me to investigate the details of th(‘ 
moulting habits of this species of spider, particularly with rer(*r(‘nce 
to the changes that occur during the final moult, 

Cohnir.— After emergence from egg, tlu* young A/. plulaWoldn 
looks yellow with a continuous black line over llu* ant{‘rior row* of 
^es. The young ones come out of the n*tr(*at after 5 or (> days. 
They measure about i to 1*5 mm. in length. At this stag(‘ Da* 
dorsum of the cephalothorax is almost black with a slight vi*1lowislt 

ITl abdomen, bo(Ii dorsnlly mid 

venlrally ,s orange or reddish-yellow in colour, wliile il,c> nomerinr 
half IS deep black. The cephalic portion is hij^Ii and flat, but llie 

upw-ard eurviUure in the middle; 
the abdomen IS oval with a sligrht depression on the dorsum. 

MowTfi.— Wjthm seven to ton days after emergreni'c from the 
retreat, the young spider changes its skin. The st*con<l moult lake« 
place ten to fifteen clays after the first, a slight (lepr<‘ssion aj)p(*aring 
at the middle of the cephalothorax. The younjr spider now Jppears 
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rating broader than lon^»* owing- to the shortness of the pedicel. 
After t]it‘ third moult, the body be<'omos elongated and assumes 
lh(' form eharac'teristic of the species. The Idaekish shade of the 
anterior portion of th(‘ body is by this time replaced by a reddish- 
fellow lint, while thc‘ r(\gion round th(‘ ey(\s retains the original 
bhu'kish shade' whh'h p(‘rsisls throughout life. Two or three days 
aftt'r the fourth eedysis, the abdominal black tint disappears within 
a few hours. An orange or yellow colour then becomes prominent 
all ov('r the body with a few black specks on the cephalic region, 
’'riie appearance or disappearance of markings or spots in the 
spider follows each fresh moult. After the fifth moult, the spider 
approaches the normal size of an adult, the colour becoming brick- 
r('(l with distinct white markings on the dorsal aspect of the 
abdonu'n and on the sides of the cephalothorax. 

llptil lh(‘ final moult (i.e. the sixth) all the immatiin' forms 
resemble mature females, the sexes becoming distinct after the 
final moult. "I'lu' hal)it, biology, external striu'tures, size, colour 
and markings of the body and ev(‘n the number and arrangement 
of teeth in lh(‘ cheli('era' of the sex-undetermined immature forms 
are in all n'spects similar to those of the mature females. The 
tibial and tarsal joints of the pedipalpi of both mature and immature 
forms are identical. The distinction between the two sexes before 
th(' final moult is so negligible that immature specimens cannot be 
st'parated with respect to their potential sexes (Fig. i). 



I, — Thilarg('cl photograph of a Rex-undoioruiinod 
Rprc’iinen of M, platalcoidcfii after tlie pemiltiuiato 
inoiiii. 

Very striking- changes take place in the immature forms of* 
the male sex, (potential) during the final moult* Two or three days 
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picvious to oil its List intc4»uimiit llu iinnicituu spulii 

spins <in <>v*il sliapiil ulMat (oniposul ol loosi ly v\o\cn silk and 
lists c|imtl\ within it witliout lakmu an> lood Diiiini; tlu 
pi(><4iiss ol moultint> tlu spuli t .ittailus itsill to tlu llm«id ol 
the utiiat b\ the daws ol its llu old dntinoiis uituuli 

(ovuin^ the doisiiin ol tlu i ophalolhot«i\ is tin fust to t>ive wa\ 
Ldcially <iiul is i«iis(^d up like a hd luni»td, as it \\<u, to tlu 
posttnoi cstuniitj ol the eephalothoia\ (hh(4 j). 



Ftg *2 • 'Enlai^ed nluitogtapU n£ tha motCHH cif llio final teulynih 
of tho appariMil iernaU of ilf. TL« nuilola nf the 

o j)halothoiaN \h laiHul up-wanlH arul Itus iiuunto miuuhluilar 
(U(icLh aui cant off (nliowti in front of it) and two dull- 
diapod inaiidihli H au sun in pio^UKH ol gi owing 


The body then works itsell out and the appenda^^is aie 
gradually disengaged from their exoskclelon During this pi ogress 
the chcliccree are drawn out tiom their okl cuticle and undergo 
growth and ti ansformalion while still soft Ihe pedipalpi are then 
drawn out of the slough along with the first and second pair of 
legs The palpi which were flat before the last moult become now 
loundcd and provided with a copulatory bulb and a tibial apophysis 
or copulatory claw, as we might call it, sinc'c it plays an important 
part during the act of mating. When the newly lormed dorsal 
shield of the cephalothorax has become exposed by the uplili ol 
the old cuticle^ ft |>fttr pf §tamp-like bodies, which are fiat on 
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the upper and inner faces, appear to come out, from inside the 
original minute mandibular integument by pushing upwards 
3)- 



T?ig. 3 , — a Exlcnml structure of the pedipaclp of sex-uiideterminfed 
specimen and adult female of M. 'plataUaidea; h the pedipalp 
of the male after the final moult; c the chelicefli of the eex- 
undotennined specimen of M. plataleoides\ d the chehcei*a of 
male which grows out of a minute one as 'shown in c during 
the final moulting. 


After a few minutes, globular swellings with rudimentary uncinate 
prcn^osscs appear at the apices of these stump-like bodies. Gradually 
these swellings increase in length and project out in the same plane 
as the cephalothorax. As a result of this growth, the chelicera 
becomes half as long as the spider’s body. The uncinate processes, 
which are articulated at the apices of the chelicerae, gradually 
begin to show signs of rapid growth and extend as far as the 
^ ^ The length of the uncinate process equals 

that of the chelicera. The inferior ridge in the chelicera comes 
out of the old cuticle armetl with about twelve to fourteen teeth, 
all of which are bent forward and placed at equal intervals through- 
out the whole length of the stem, while the superior ridge contains 
five teeth equally distributed in the fore half of the chelicera. The 
basal half of the chelicera, when viewed dorsally, looks transversely 
rugose and its extremity assumes , abrupt enlargement, giving the 
spider much the appearance of a spoon-bill. Black spots, which 
are absolutely absent before the moulting, appear at the apices 
of the cheiicerae. The third and fourth pair of legs come out of 
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the old cuticle almost simullmicoiisly along with the ah.lonu'u 



'riu‘ whole prott'ss ot the 
liisl moult is t om|>U‘t<‘<{ w ilhni 
hair an lioui oi so* \lt<a liu' 
iuouUii\i4 is <>\ei, the spidei 
lak{‘s u*sl loi a tnaisitln ahle 
jHM’ioil i>r tinu* whu U 

I ho whitish t'oloui* of tla* ho<l\ 
turns hriok-rod. 

\\‘ith tho romaU's, howtwoi, 
the annatuu* ol tho oj)ij4\iuuu 
c'harartorisli(' of tho adult 
IVmalos booonios lull) doNolop- 
cd aCtor tho sixth or final 


Fig. d. — Ifinlargocl photograph of Uio moult > and Iht* t'olour ol Uu* 
Hccoud Htago of ruial moult of M. phtia- atriolum l)(‘Ootnos dark bun\it 
leoidcff id). Extrication of the tthdomou ,^,^1 (‘onspiouous, 1 ho im« 
and hmd logs is in i.rogfoss. 


by this time becomes sexually maturt‘. 

A paper dealing* with above in details will bo publislio^l lutor. 
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